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NEW HYBRIDS FROM INCOMPATIBLE CROSSES IN 
DATURA THROUGH CULTURE OF EXCISED 
EMBRYOS ON MALT MEDIA’ 


By ALBERT F. BLAKESLEE and SOPHIE SATINA 
SMITH COLLEGE GENETICS EXPERIMENT STATION, NORTHAMPTON, MASS. 


INCREASINGLY of recent years it is becoming pos- 
sible to control the activities of the living plant by 
chemical treatment. The success in doubling chromo- 
somal numbers with colchicine and other stimuli natu- 
rally led to an attempt to halve the chromosomal 
number by some similarly simple treatment. The fact 
that over two hundred haploids (1m) had turned up 
spontaneously in our cultures of Daturas since 1921 
showed that the plant is capable of producing indi- 
viduals with half the normal 2m chromosomal com- 

‘Read before the American Philosophical Society, 
November 19, 1943. Contributions from the Department 
of Botany, Smith College, New Series, No. 12. This in- 
vestigation was supported in part by the Carnegie Insti- 
tution of Washington and by a grant from the American 
Philosophical Society. The authors are indebted to Mar- 
garet Conlin, Jean Cummings, Susanne McLean and Mary 


Sanders, who as uate assistants have made a large 
Proportion of the dissections. 


plement. Preliminary attempts to induce the produe- 
tion of 1m offspring by treating the unfertilized egg 
cells with a wide series of stimuli were entirely unsue- 
cessful. In the summer of 1940 the cooperation of 
Drs. J. van Overbeek and Marie Conklin was secured 
in a more intensive attack on the problem. Something 
was learned about the processes involved in embryo 
development,? but none of the stimuli tested induced © 
the production of ln embryos. In the summer of 
1941 they attacked the problem from a different 
standpoint in order to learn more about the factors 
involved in embryo development and attempted to dig 
out the young embryos and cultivate them on artificia! 
media. The older embryos could be thus readily cul- 
tivated, but the smaller ones (under 0.5 mm in D. 


2 J. van Overbeek, M. E. Conklin and A. F. Blakeslee, 
Am. Jour. Bot., 28: 647-656, 1941. 
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stramonium) would not grow on the artificial media. 
Since in some eases the spontaneous (1m) haploids 
which appeared in our cultures had been shown to be 
twins developed within the same seed envelopes as the 
normal (2m) diploids, it was suggested that in such 
cases some substance in the normal twin might have 
stimulated the development of the ln partner and 
that it might be possible to extract this substance and 
use it in the artificial media. Dr. van Overbeek sug- 
gested rather the use of coconut milk, which is a 
natural endosperm. With this it was possible to eul- 
ture stramonium embryos as small as 0.2 and 0.15 mm 
in diameter. Later with the cooperation of Dr. 
Haagen-Smit the “embryo factor” in coconut milk 
was concentrated and freed from a number of con- 
taminating substances which deleteriously affected 
embryo growth.* 

In reporting this work® it was suggested that such 
growth of excised embryos on artificial media might 
ensure the success of many wide crosses hitherto im- 
possible. We now have evidence that this suggestion 
was well founded and we are utilizing the technique 
just deseribed in a study of speciation within the 
genus Datura. To analyze chromosomal changes in 
evolution of the 10 herbaceous species of this genus, 
hybrids are necessary in which chromosomes may be 
matched up and compared. Unfortunately, hybrids 
between certain species have not heretofore been pos- 
sible. Some of the blocks to crossability may be men- 
tioned : 

(1) Racial differences, presumably due to genes, 
may prevent hybridization. Thus, the first race of 
D. leichhardtu from Australia crosses readily with D. 
discolor as the pollen parent, but the second race of 
D. leichhardtii from the same country, which is indis- 
tinguishable in appearance from the first, gives only 
arrested embryos when similarly pollinated. 

(2) The pollen applied to the stigma of the female 
parent may fail to germinate. This is not true, how- 
ever, of pollinations between any of the ten herbaceous 
species of Datura. Lack of pollen germination does 
not seem to be an important block to crossability. 
Pollen of other genera of the Solanaceae, such as 
Petunia and Nicotiana, for example, have been found 
to germinate on stigma of D. stramonium and to 
ensure the setting of small but sterile capsules. 

(3) The pollen tubes may burst before reaching the 
ovary and thus the opportunity for fertilization pre- 
vented as has been shown by an earlier study of Buch- 
holz® et al. 


3 J. van Overbeek, M. E. Conklin and A. F. Blakeslee, 
ScIENCE, 94: 350-351, 1941; Am. Jour. Bot., 29: 472- 
477, 1942. 

4J. van Overbeek, Cold Spring Harbor Symp. Quant. 
Biol., 10: 126-133, 1942. 

5 A. F. Blakeslee, et al., Carnegie Institution of Wash- 
ington Year Book, 40: 214-225, 1941. 
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(4) The slower growth of pollen tubes of ghoy. 
flowered species may be a handicap to them in reac}, 
ing the ovaries of long-flowered Daturas before th 
styles become withered. Perhaps such crosses could 
be facilitated by splicing of styles which Buehhol, 
and Doak’ employed to increase pollen transmigsio, 
of extra chromosomes in D. stramonium. 

(5) Fertilization may fail to take place after th 
pollen tubes reach the ovary. Whether this conditio, 
occurs in species crosses in Datura is not known, by} 
not all the incompatible species crosses in the genys 
have been studied from this standpoint. 

(6) Fertilization may occur, but the zygotes abor 
at an early stage. Thus, in the cross D. stramonium, 
D. metel® there are abundant fertilizations, but the 
fertilized egg cell develops to not more than 8 ¢ell 
before the proembryos become aborted. 

(7) Fertilization may take place and embryos de. 
velop to a later stage when something arrests their 
further growth and the imperfect seeds which result 
are incapable of germination. Of arrested embryos 
there are two main classes: those represented by the 
cross D. inoxia x D. discolor in which a large propor. 
tion of the embryos reach a relatively advanced stage 
before becoming arrested and those represented by 
the cross D. inoxia x D. stramonium in which only an 
occasional embryo in a capsule reaches such an ai- 
vanced stage. 

It is possible to dissect out the hybrid embryos 
which become arrested after the proembryo stage and 
to cultivate them on artificial media with the tech- 
nique developed by van Overbeek and Conklin for 
normal embryos of D. stramonium. The media used 
contained the necessary salts, vitamins and the “en- 
bryo factor” secured from coconut milk. When en- 
bryos are small (diameter under 0.5 mm), only slight 
if any growth oceurs without the “embryo factor.” 
We have recently found that powdered malt extract 
ean replace the “embryo factor” from coconut milk 
if sterilized by filtration instead of by heat. 

With the malt media we have gotten growth of 
hybrid embryos from 11 new species combinations 1 
Datura. By similar embryo culture we have secured 
species hybrids from combinations which had givel 
only a single viable seed from many hundred polli- 
nations. In addition, the dissection method has e- 
abled us to secure numerous seedlings of certain spe- 
cies the seeds of which without treatment give 4 
germination of only about 0.1 per cent. One aberrant 
species (D. ceratocaula), which is semiaquatic and 





6 J. T. Buchholz, L. F. Williams and A. F. Blakeslee, 
Proc. Nat. Acad. Sci., 21: 651-656, 1935. 

7 J. T. Buchholz, C. C. Doak and A. F. Blakeslee, Bull. 
Torrey Bot. Club, 59: 109-118, 1932. 

8 Sophia Satina and A. F. Blakeslee, Bull. Torrey Bot. 
Club, 62: 301-312, 1935. 
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ows in shallow ponds in Mexico, had never hybrid- 
ized with any Datura. Through use of malt media, 
however, it has given hybrids with several species 
among which is D. stramonium. In this latter species 
there have been developed a large series of chromo- 
somal tester races (Prime types) with which the 
chromosomes in D. ceratocaula may be determined. 
Perhaps our most surprising success of the dissection 
method is securing hybrids between D. inozia and a 
tree Datura. This suggests the possibility of extend- 
ing chromosomal analysis to the group of tree Daturas 
which by some taxonomists are considered generically 
distinct from the herbaceous Daturas and to be in- 
cluded in a separate genus, Brugmansia. 

The excised embryos may be extremely slow in de- 
veloping inethe culture media and for some time after 
surviving the shock of transplanting into soil, which is 
often a disastrous experience. Ultimately, however, 
the hybrids which survive have developed into vigor- 
ous plants without sign of weakness. 

We have apparently succeeded in getting a new 
hybrid of Iris (I. pseudacorus x I. versicolor) from 


| dissection of arrested embryos sent us by Dr. George 


M. Reed, of the Brooklyn Botanic Garden. We have 
evidence that the technique described may be of value 
also in other genera in securing new hybrids which 
have hitherto been impossible. Moreover, Skirm® has 
recently sueceeded in getting a number of new hybrids 
from the dissection of hybrid embryos of different 
species of Lilium which appear not to need the aid 
of the “embryo factor” from coconut milk or malt 
extract for their development in artificial media. 
Systematic study of other genera would be neces- 
sary before one would ‘be warranted in taking the 
genus Datura as typical of the proportion of new 
hybrids which ean be secured in other groups by culti- 
vation of excised embryos. Our experience with 
Daturas, though incomplete, would suggest alluring 
possibilities with other forms. With the 10 her- 
baceous species of Datura there are 90 hybrid com- 
binations theoretically possible if each species is con- 
sidered separately as male and female parent. The 
formula ism (n—1). Viable hybrid seed was secured 
in 18 combinations, a number which might possibly 
be slightly raised if a large number of pollinations 
had been made in some of the combinations. In 49 
combinations no attempt has yet been made to dissect 
out arrested embryos or the capsules from recent pol- 
linations have not yet reached a dissectable stage. In 


; 12 combinations dissections have been attempted but 


without suecess. In 11 combinations, arrested em- 
bryos have been dissected and cultured. Of the 23 
combinations actually tested 11, or 48 per cent., have 
given dissectable embryos which have been brought 


°G. W. Skirm, Jour. Hered., 33: 211-215, 1942. 
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into cultivation. In attempting to get hybrids from 
arrested embryos, we have begun with those combina- 
tions which would be of most value to our study of 
chromosomal differences between species, but there is 
no reason to believe that when the combinations which 
have failed to yield viable seeds are completely 
analyzed, the percentage of arrested embryos which 
ean be cultivated will be greatly altered. If we should 
succeed in our attempts to coax development of the 
early-aborting embryos, such as those found from the 
cross D. stramonium x D. metel, we might be able to 
seeure nearly all the hybrids theoretically possible 
from the 90 species combinations among our 10 her- 
baceous Daturas. 

The dissection technique may aid in an understand- 
ing of the factors involved in chemical regulation of 
embryo development and new hybrids which it seems 
capable of supplying may prove useful in genetica! 
analysis of other forms than Datura. They give 
promise, moreover, of becoming of considerable value 
economically. Hybrids, especially from wide crosses, 
are characterized by increased vigor as exampled by 
the high yields of hybrid corn. Although intermediate 
forms are common, hybrids may be classified into fer- 
tile hybrids and sterile hybrids. The latter are some- 
times called “mule plants” since they are like the 
sturdy mule in that they can not form sex ceils since 
the chromosomes of one parent are too unlike those 
of the other parents to mate and form pairs; and pair- 
ing of chromosomes is necessary for sexual reprodue- 
tion. Such sterile hybrids may be rendered fertile 
and pure-breeding with retention of hybrid vigor 
by doubling chromosome number.*° In a number of 
eases sterile hybrids between species have been made 
fertile through spontaneous doubling of chromosome 
number which had taken place before recorded history 
to produce pure-breeding races which had been pre- 
served by prehistoric man because of their superior 
qualities. Among such fertile “mule plants” may be 
mentioned our best varieties of wheat, oats, timothy, 
tobacco and cotton. We no longer have to wait ages 
for the chance hybridization between species and the 
later rare spontaneous doubling of their chromosomes 
in order to secure such superior varieties. With the 
use of colchicine we can now make them up to order, 
provided we have the sterile hybrids to start with. 
The dissection technique should considerably increase 
the source of these sterile hybrids. These two meth- 
ods in eombination bid fair to be of considerable 
service in increasing the yield of plant products in 
a time when need is felt for ways of growing two 
blades of grass with the labor formerly required to 
grow one. 


10 A, F. Blakeslee, Amer. Jour. Bot., 26: 163-172, 1939. 
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In this relatively new field there is opportunity and 
need for many investigators to explore the range 
within which artificial cultivation of hybrid embryos 
is feasible, to improve the technique of such ecultiva- 
tion and to adapt it to the different forms investigated 
and to study the factors which limit crossability with 
the aim of still further increasing the possibilities of 
hybridization. ; 

It should be stated that others have also cultivated 
hybrid embryos on artificial media. Our contribution 
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to the hybridization problem lies in the use of th 


“embryo factor” and the application of the technique 


of van Overbeek and Conklin which enable embryos , 
be excised and cultivated at an earlier stage, at ley 
in Datura, than has heretofore been possible, and jy 
the use of malt extract as a more convenient sour 
of the “embryo factor” than coconut milk. 
Further study of regulatory factors involved jy 
fertilization and embryo differentiation should lead t) 
a conscious control of a wider range of life processes, 


USING ELECTRONS FOR MICROANALYSIS 


By Dr. V. K. ZWORYKIN 
RADIO CORPORATION OF AMERICA, PRINCETON, N. J. 


THE past decade has seen an exceedingly rapid 
growth of the development and use of electronic tools 
in all sciences. One of the most spectacular of these 
is the electron microscope which, with its extremely 
high resolving power, is able to project man’s vision 
further than was ever before possible towards the 
direct observation of the building blocks of nature. 
While our vision has been greatly extended and now 
enables us to see things in the size range 20 to 10,000 x 
10-7 millimeters, the type of information that we 
obtain through the sense of vision has not changed 
in any way; that is, we see the size, shape and struc- 
ture of the finer details of a specimen but nothing else. 
Such information is sufficient for the solution of 
innumerable research problems but it does not rep- 
resent in any way a complete exploitation of the 
electron microscope or of the electron optical method. 
If we are to make full use of what we observe with 
the electron microscope we must supplement it by the 
proper application of controlled experiments or by 
the development of new tools which provide additional 
information in this same size range. 

One of the most specific types of information that 
would be of immediate use in the field of electron 
microscopy is that pertaining to the nature or com- 
position of the entities observed. In a large part of 
the work being earried on with the electron micro- 
seope pure samples are used so that the information 
with regard to shape, size and structure can be tied up 
immediately with the chemical and physical properties 
of the material. 
scope is applied to problems in which complex or or- 
ganized structures are present, the different entities 
observed are spread out in the image and there is no 
direct way of correlating the composition of a specific 
particle with a chemical analysis made on the specimen 
in bulk. A number of methods of attacking this prob- 
lem have already been suggested and some preliminary 
work has been done. 

One method is the correlation of the intensities of 


However, when the electron micro- ~ 


image points with the mass densities of corresponding 
object points. While the theory of the electron micro. 
scope shows that there is a relationship between the 
mass density of the object and the intensity of the 
image, it is difficult to obtain an accurate measur 
of density in this way because of the necessity of 
knowing accurately the thickness of any given objec 
point. Another discouraging feature of this method 
is that more often than not intensity anomalies ocew 
in the image as a result of electron interferences which 
take place if the particles being investigated are crys- 
talline. 

Electron diffraction has always been a very useful 
method of analysis—particularly of powdered cheni- 
cals. Unfortunately, like most other methods, it gives 
an analysis of the whole specimen. Recently, there 
have been attempts to apply electron diffraction to 
point analysis. In these methods the irradiating beam 
is confined to the small areas of the specimen under 
investigation. While this method shows some promise, 
it ean be applied only in the ease of crystalline par- 
ticles and even in this its usefulness is limited by the 
fact that the individual particles are almost invariably 
single crystals. This requires that they have the 
proper orientation in the specimen before a patter 
can be obtained and the pattern produced is that of 


a single crystal which in itself is not always sufficient 


for the identification of a eompound. The third 
method which may be applied for identifying the 
chemical nature of particles is the use of specifi 
reagents which change the mass density of the pat 
ticles in question. While this method appears to be 
tedious and not too certain of success in any partict- 
lar case, some exploratory work in connection will 
the selective staining of bacteria has been done. 
Recently, in a paper to the Physical Review, J. 
Hillier of this laboratory has described a more dirett 
electronic method of attacking the problems outlined 
above. The paper described e new type of instrument 
which is named the electron microanalyzer and i 
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which a fundamentally different method of obtaining 
a chemical analysis is used. 

Throughout the development of the electron micro- 
scope it has been realized that the electrons, on passing 
through the specimen, often lose small amounts of 
energy due to inelastic collisions with the atomic elec- 
trons of the specimen. X-ray theory predicis that if 
in an inelastic collision one of the electrons from an 
inner shell of an atom of the specimen is removed, the 
colliding electron must lose an amount of energy equal 
to or greater than that found in the subsequently 
emitted x-ray photon. While this was realized some- 
time ago, it was only recently that the phenomenon 
was observed experimentally. Since for each type of 
atom it takes a diserete and different amount of energy 
té remove one of the inner electrons, it appears that 
this phenomena ean be used to identify the atoms in a 
specimen. 

The experimental method of doing this is quite 
straightforward. The specimen is bombarded by a 
beam of electrons of one velocity and the velocity 
distribution in the transmitted electrons measured by 
a suitable means. The position of the peaks on the 
resulting velocity distribution curve is sufficient to 
identify the elements present in the specimen. How- 
ever, in itself, this is not satisfactery for direct appli- 
cation to the problem of identifying individual par- 
tices on electron microscope specimens because it 


; gives no information regarding the location of the 


particles. It is the ability to identify both the elemen- 
tal composition and the location of an area in a speci- 
men that characterizes the electron microanalyzer. 

In the electron microanalyzer electron lenses are 
used to confine the electron beam to only that area 
of the specimen which is to be analyzed. Moreover, 
the area being analyzed and the specimen as a whole 
can be observed by means of an electron microscope 
which is incorporated in the instrument. Since both 
modes of operation of the instrument use the same 
lens system, the instrument is extremely compact. 
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As a result of the use of the “probe” method and a 
high quality electron optical system, it has been pos- 
sible to greatly enhance the resolving power vf the 
conventional electron velocity analyzer. In fact, in 
this new instrument, practical limitations on the re- 
solving power are almost completely removed. In the 
present experimental model the velocity of the trans- 
mitted electrons can already be measured to one part 
in 5,000. Moreover, this resolving power can be in- 
creased or decreased at will; the only limitation being 
in the degree of homogeneity of the incident beam. 

At the present time the instrument is being earefuily 
tested using thin films of known materials in order 
that its possibilities and limitations may be better 
understood. The velocity distributions which are char- 
acteristic of a number of elements have been obtained 
proving that all the elements up to atomic number 26 
ean be detected with the present experimental model 
of the instrument. There seems to be no theoretical 
reason why this list ean not be extended throughout 
the periodic table. 

It is apparent that the major limitation of the in- 
strument at the present time is its inability to difteren- 
tiate between organic compounds, though there are 
indications that quantitative measurements on the 
heights of the peaks in the velocity distribution eurve 
will yield some information in this regard. As in all 
radically new types of instruments, it is extremely 
difficult to predict the future uses and applications. 
It is evident that the microanalyzer is worthy of 
further investigation. Already the high resolving 
power which is obtained in this method of velocity 
analysis points to the possibility of applying it to 
obtain direct information with regard to collision 
problems in quantum physics. Added to this is the 
attractive possibility of obtaining direct elemental 
analysis of supermicroscopic structures, particularly 
in biological problems where the location of elements 
other than carbon, nitrogen and oxygen in the speci- 
men is important. 
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WILLIAM EMERSON RITTER: NATURALIST 
AND PHILOSOPHER! 

Proressor Rirrer had entered his eighty-eighth 
year at the time of his death a few months ago (Janu- 
ary 10). His advanced age must have come as a sur- 
prise to many, for as recently as 1938 he had brought 


out an impressive volume of biological fact and inter-- 


pretation, and he had contributed to some of our sci- 
entific journals even later than that. Ritter got a 
somewhat delayed start in his scientific career, but he 


' Contributions of the Scripps Institution of Oceanog- 


more than compensated for this by exceptional pro- 
ductivity at an age when most of us lapse into silence. 

William Emerson Ritter was born in Hampden, Wis- 
consin, on November 19, 1856. Much of his boyhood 
was spent on a farm, and to this period of his life 
he was fond of referring later. It was here, no 
doubt, that his life-long love of nature commenced. 
He graduated from the State Normal School at Osh- 
kosh in 1884, and engaged in public school teaching in 
his native state before carrying his education to higher 
levels. In 1888 he received his B.S. from the Univer- 
sity of California, and his doctorate was attained at 
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Harvard in 1893, when he was 36 years old. In June, 
1891, he married Dr. Mary E. Bennett, whom he char- 
acterizes in a dedication as “my severest eritic and 
best helper.” There is no doubt of the important part 
which she played in various phases of his career. Rit- 
ter’s quest of knowledge and adventure took him to 
Naples and Berlin in 1894~-95; later to England, 
Japan and various points in the Pacific area. He 
was a member of the carefully selected party of nat- 
uralists which comprised the Harriman Alaska Ex- 
pedition of 1899. His academic positions ranged 
from that of instructor in biology at the Univer- 
sity of California to the headship of the department 
of zoology, in the same university, a position which he 
held until he assumed directorship of the Seripps In- 
stitution of Biological Research in 1909. He retained 
a professorship in the department, however, until he 
was retired as “professor emeritus” in 1923. Ten 
years later the degree of LL.D. was bestowed both 
upon Professor Ritter and upon Dr. Mary Bennett 
Ritter, his wife. 

Ritter’s first published paper of which I find record 
dealt with “The parietal eye of some lizards from the 
western United States,”? thus appearing in his thirty- 
fifth year. Two years later came his doctor’s thesis, 
“On the Eyes, the Integumentary Sense Papillae, and 
the Integument of the San Diego Blind Fish (Typhlo- 
gobius californiensis Steindachner).’* 

Up to nearly 1910, Ritter’s biological contributions 
lay predominantly in the fields of taxonomy and 
morphology, his special groups being the tunicata and 
enteropneusta. The texts and figures of these papers 
(the figures mainly of his own execution, it would 
seem) bear witness to a high degree of care and thor- 
oughness in his observation and delineation. But ques- 
tions of interpretation frequently occupied his atten- 
tion, as is evidenced, for example, by such a title as 
“Halocynthia johnsoni n. sp., a Comprehensive Inquiry 
as to the Extent of Law and Order that Prevails in a 
Single Animal Species.’”4 

These morphological and taxonomic studies gave 
place rather early to behavioristic and philosophical 
ones, and it is probably these last by which Ritter is 
more largely known. His stature as a biological 
philosopher ean probably be fairly measured only by 
another philosopher. His writings reveal extensive 
acquaintance both with the literature of philosophy 
and of the history of science, such an acquaintance as 
I believe few living zoologists possess. And they re- 
veal preoccupation with certain philosophical problems 
throughout much of his life. His association with 
Howison at the University of California appears to 


2 Bull. Mus. Comp. Zool., Harvard, January, 1891. 

8 Ibid., April, 1893, 

4 University of California Publications in Zoology, Nov- 
ember 15, 1909. 
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have been partly responsible for this trend, though thy 
viewpoints of the two men differed very widely. Ritts, 
was primarily a naturalist, Howison a subjective idea), 
ist. 

Ritter’s outstanding published work in the field of 
biological philosophy bears the title “The Unity of 
the Organism, or the Organismal Conception of Life” 
This two-volume book has as its “central idea” tha 
“The organism in its totality is as essential to an ey. 
planation of its elements as its elements are to an ex. 
planation of the organism.” The contrary viewpoinj 
he characterizes as the “elementalist” one, and this 
viewpoint he seems to attribute, in varying measure, ty 
all other living biologists. 

The metaphysical implications of Ritter’s “central 
idea” are matters which the present writer is quite u. 
qualified to discuss. That his position is a “vitalistie’ 
one Ritter denies emphatically, and his denial carries 
conviction. Superficially, at least, there seems to he 
much in common between his views and ones s¢ 
forth during several past decades under such names as 
“emergent evolution,” “creative evolution,” “creative 
synthesis” and “holism.” He insists upon an all-out 
physico-chemical basis for vital phenomena, but le 
equally insists upon the appearance of entirely new 
attributes only potentially present in the chemical 
elements. 

Ritter challenges the mechanistie physiologist to 
state just what he means by expressing a vital phe- 
nomenon (say a dog’s scratching reflex) in “terms” of 
the physico-chemical elements involved. This “can 
be done in one and only one way, namely, by adding to 
the attributes, that is to the ‘terms’ which inorganic 
chemistry recognizes in the chemical agents concerned, 
just those attributes and terms which the dog’s scratch 
reflex requires in order that the elements may explain 
the reflex.” For brevity’s sake, he coins the whimsical 
abbreviation “dosearex” for the reflex in question, and 
proceeds to discuss the “dosearecious powers of the 
oxygen, carbon and so forth,” so unforeseeable by the 
mere chemist !® This is rare humor. Is it not possibly 
sound philosophy? 

In view of these forthright assertions regarding the | 
relations of the organic to the inorganie, it is rather 
surprising to find Ritter aligning himself with those 
few biologists who seriously question the ultimate der- 
ivation ofthe former from the latter, and take refuge 
in such conceptions as the “panspermia” hypothesis of 
Arrhenius and others. He could scarcely have ques 
tioned the force of such contrary arguments as have 
‘recently been set forth by Oparin,’ who removes on¢ 
of the difficulties in the way of accepting the earlier 


5 Richard G. Badger, 1919. 

6 **Unity of the Organism,’’ Vol. 2, p. 204. 

7‘“The Origin of Life’’ (Trans. by 8. Morgulis), Mae 
millan, 1938, 
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B emical origin of living matter by making it plain 


why this process could hardly be expected to occur 
under present-day conditions. 

“The Unity of the Organism” was surely a valu- 
able contribution to the literature of theoretical 
biology, and may still be read with profit twenty-five 
years after its publication. It is packed with impor- 


Fant material, interestingly presented, and much of the 


discussion is still stimulating. Ritter, I think, was 
disposed to magnify the differences between his own 
points of view and those held by other biologists whom 
he characterized as “elementalists,” a circumstance 
which gave to some of his utterances a needlessly dis- 
putatious tone. This was accentuated by his failure, 
at times, to discern the meaning behind the esoteric 
sounding terminology of the rather bumptious young 
science of genetics. Again, Ritter’s own utterances 
did not always lack a cabalistie tinge, as when he as- 
serts his belief that “every living individual organism 
has the value, chemically speaking, of an elementary 
chemical substance’; and he gives no biochemical 
grounds for the hypothesis that all manifestations of 
life, ineluding the psychical ones, “result from the 
chemical reaction between the organism and the 
respiratory gases”’—oxygen being almost certainly the 
effective one. Even the format was against the success 
of “The Unity of the Organism.” One does not ordi- 
narily look beneath such small covers for a work of so 
considerable importance. 

Dr. Ritter’s last work of book dimensions, and 
certainly one of his best, was “The California Wood- 
pecker and I,” to which we must add the subtitle so 


f characteristic of the author, “A Study in Comparative 


Zoology, in which are set forth numerous facts and 
reflections by one of us about both of us.” The vol- 
ume as a whole is as unique as the title, comprising sec- 
tions designated “Chiefly Woodpeckers,” “Chiefly Both 
of Us,” “Mind, Brain, Conduct,” and “Chiefly My- 
self.” Here we are taken in review through Ritter’s 
own more than twenty years’ observations on the acorn- 
storing and other instincts of this remarkable bird, 
followed by excursions into anatomy, physiology, phy- 
logeny, psychology, sociology, epistemology and ethics! 
The reader may fail to detect any great degree of 
coherence at all points in the narrative, but that is 
hot necessary to the enjoyment of it. 

No account of Professor Ritter’s career would be at 
all complete without considerable mention of the 
Seripps Institution at La Jolla, which may, to a cer- 


® ‘ain extent, be regarded as his monument. The Seripps 
Institution for Biological Research was the outeome 


of a series of endeavors by Dr. Ritter and some others 
to create a seaside laboratory in connection with the 
department of zoology at the University of California. 
These earlier ventures, commencing as far back as 


‘University of California Press, 1938. 
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1892, included the establishment of very temporary 
quarters successively at Pacific Grove, Santa Catalina 
Island, San Pedro, Coronado and within the village 
of La Jolla. Building upon the present grounds was 
commenced in 1909, and two years later the then “San 
Diego Marine Biological Association” deeded the 
property to the University of California, under the 
title “Scripps Institution for Biological Research.” 
Omission of the word “marine” was deliberate. | 

It was during this period of unrestricted biological 
outlook that the present writer became a member of the 
institution’s staff, and for many years thereafter my 
studies of the races of wild mice were regarded as 
altogether relevant to the liberal, if somewhat nebu- 
lous, “program” of the “Biological Station.” Indeed, 
generous funds were allotted to them throughout. Mr. 
Seripps’s own avowed interests were in human prob- 
lems, and in biological problems only in so far as they 
might have human implications. At one time he be- 
eame mildly interested in a project to establish a 
colony of anthropoid apes upon our campus, and 
somewhat later even a department of sociology. But 
neither enterprise got beyond the talking stage. How- 
ever, Seripps’s own support of the institution was 
primarily in behalf of Ritter. He more than once 
said that what he and his sister were really doing 
was “endowing Ritter,” but this was probably a bit 
of Serippsian hyperbole. 

As already intimated, the first plan of Ritter and 
his associates had in view the building up of a marine 
biological station. Writing as late as 1911, he stated 
his program as being, in essentials, “a biological survey 
of the waters of the Pacific adjacent to the coast of 
Southern California.” Rather a stupendous project 
those will say who have had anything to do wit 
biological surveys! Later, as stated, the word marine 
was dropped, and mice and monkeys were regarded 
as germane to our “program.” But the next tack in 
our institution’s somewhat variable course took it well 
to seaward again. The word “oceanographic” was in- 
corporated into the official name of our station, and the 
new director, succeeding Dr. Ritter upon his retire- 
ment, was selected with particular view to his qualifica- 
tions in this field. 

The motives behind this change on Ritter’s part are 
somewhat inscrutable. Its wisdom, at the present date, 
is a purely academic question. The Scripps Institu- 
tion of Oceanography is very much a going concern, 
even under wartime conditions. Most fortunately the 
word “oceanography” has been interpreted very 
broadly by both of Ritter’s successors, and biological 
work, though changed somewhat in scope, has been 
liberally supported. 

Dr. Ritter’s cooperation with E. W. Scripps and 
others in the founding of the well-known scientific 
news agency, Science Service, can hardly be discussed 
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here, though it is important to note that it was to 
Ritter to whom Scripps intrusted the task of interest- 
ing and organizing the scientific supporters of the 
enterprise, 

To all who really knew him William E. Ritter looms 
large, not only as a most lovable personality but as a 
scientist of much originality and foreefulness. His 
constant interest, both in the scientific achievements 
and the personal welfare of the members of his staff 
at the Seripps Institution, was an outstanding feature 
of our lives throughout his term as director. Every 
new bit of information gathered by one of us, whatever 
its subject-matter, seemed to fit in some way into his 
framework of thought, and often as not served to 
illustrate some one of his favorite ideas. He was fond 
of -discoursing with us, singly or in groups. These 
discourses were often stimulating. But we did not 
always find them easy to follow. Former President 
Wheeler, of the University of California, once charac- 
terized Ritter, so I am told, as “a great soul struggling 
for utterance.” But this epigrammatie description 
hardly does him justice, for these “struggles” were not 
infrequently productive of impressive results. 


Francis B. SUMNER 
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DEATHS AND MEMORIALS 


Gzorce SreiGer, chief chemist, retired, of the U.g 
Geological Survey, died on April 18 at the age ¢ 
seventy-five years. He joined the survey in 1892 yy 
was chief chemist from 1916 to 1930. ~- 


Dr. Roger Cuark WELLS, chief chemist of the U, 9. 
Geological Survey, died on April 19 at the age g 
sixty-seven years. He had been connected with ty 


survey since 1908, succeeding Mr. Steiger as chig 


chemist in 1930. 
AuBeRT Higerns Siuss, professor of mechanic) 


and industrial engineering at the University of Ky. ™ 


sas, died on April 17 at the-age of sixty-six years, 

Dr. Hersert A. CLARK, physicist of the Taylor }p. 
strument Company at Rochester, N. Y., a former pro. 
fessor of physics at Syracuse University, died q 
April 20. He was sixty-eight years old. 

A Liperty ship will be named for the late Dr, 
William E. Ritter, co-founder and honorary president 
of Science Service. The S. S. William E. Ritter wil 
be launched early in May. 

Sir Roy Feppen will give next month the thirty. 
second Wilbur Wright Memorial Lecture of tl 
Council of the Royal Aeronautical Society, London. 


SCIENTIFIC EVENTS 


A GOVERNMENT TESTING LABORATORY 
IN SOUTH AFRICA 

It is reported in Industrial Standardization that in 
order to safeguard the public and to aid in checking 
quality and performance of materials and manufac- 
tured products, the South African Standards Insti- 
tution has recommended that a National Standards 
Testing and Investigational Bureau be set up by the 
Government. Such a bureau would act as a national 
standardization laboratory and would carry out or 
arrange for investigations and tests in connection with 
standardization. The institution recommended that 
this bureau be established by Act of Parliament as a 
corporate body. 

The functions of the bureau would include the test- 
ing and calibration of precision instruments, gages 
and scientific apparatus; determining théir degree of 
accuracy with regard. to fundamental standards, and 
issuing certificates with regard thereto. Testing and 
investigations on behalf of the South African Stand- 
ards Institution and others would be done either by 
delegating the work to approved institutions or by 
providing laboratory facilities. . Such testing would 
include physical or chemical examination of materials 
and products and tests of their use and performance. 

The bureau would also assist the South African 


Standards Institution in investigating any question 


affecting the preparation of its standard specifications f 


It would provide facilities for testing goods, articles 
and materials purchased on specification to decide 
whether such materials comply with the specification, 


and would act on behalf of the Government in testing J 


loeally manufactured and imported goods with a view 
to determining whether the goods comply with the 
regulations laid down by the Merchandise Marks Ac 
or any other act and to verify standards. It woull 
also test manufactured products and earry out inves 
tigations and inspections to enable the South African 
Standards Institution and other standardizing bodi« 
to control their marks. In addition to all this, it i 
suggested that the bureau could also assist the Gover- 
ment departments in any tests which might need to 
be undertaken. 


THE AMERICAN MATHEMATICAL SOCIETY 


Meetines of the American Mathematical Society 
are announced for April 28 and 29 at Columbia Un: 
versity, and on the same dates at the Museum o 
Science and Industry, Chicago. On Saturday, Aptl 
29, there will be a meeting at the University of Cali 
fornia at Berkeley. 

At Columbia University, by invitation of the Pr 
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gram Committee, there have been arranged three ad- 
dresses: on Friday on “Mathematical Aspects of the 
Boundary Layer Theory,” by Professor K. O. Fried- 
richs, of New York University; on Saturday at 11: 00 
am. on “The Structure of Normed Abelian Rings,” 
by Professor E. R. Loreh, of Columbia University, 
and at 2:00 p.m. on “Modern Algebra and the Rie- 
mann Hypothesis,” by Professor André Weil, of 
Lehigh University. Sessions for research papers have 
been arranged for Saturday afternoon. 

At Chicago, at 2:00 p.m. on Friday, two invita- 
tion addresses were planned—one by Professor J. L. 
Synge on “The Problem of Saint Venant for a Cylin- 
der with Free Sides,” and one by Professor I. S. 
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aylor Ip. Sokolnikoff on “Torsion and Flexure of Compound 
mer pro} Prisms.” 

died At the University of California, on Saturday, there 

will be addresses by Professor D. H. Hyers, of the 

late Dr. University of Southern California and the California 

resident Institute of Technology, on “Linear Topological 

itter wil Spaces,” and by Professor R. M. Robinson, of the 

University of California, on “Hadamard’s Three Cir- 

e thirty. cles Theorem.” A symposium on applied mathematics 

of the will be held in the afternoon. The program will con- 





sist of two addresses: “Hydrodynamical Stability,” 
by Dr. C. C. Lin, and “The Intrinsic Theory of Elas- 
tie Plates and Shells,” by Dr. Wei-Zang Chien, both 
of the California Institute of Technology. 


yndon. 


uestions THE CHARLES L. MAYER AWARDS 

ications THE National Science Fund of the National Acad- 

articles emy of Sciences announces two Charles L. Mayer 

) decide Awards for contributions on the nature of light sub- 

fication, mitted before January 1, 1946. 

testing § A prize of $2,000 will be awarded for “an out- 

deters, standing contribution to our basic understanding of 

ith the the nature of light and other electromagnetic phe- 

rks Ad nomena which provides in terms intelligible to the 

: would community of scientists at large a unified understand- 

b invee ing of the two aspects of these phenomena which are 

African at present jointly described by wave and by corpus- 

| bodies cular theories.” 

§ It 8 The seeond prize of $2,000 will be awarded for an 

porens outstanding comprehensive contribution to “a logical, 

ieed to consistent theory of the interaction of charged par- 
ticles with an electromagnetic field including the in- 

IETY teraction of particles moving with relative high 

speeds,” 

Society 

a Uni- 

um of 

April 

 Cali- Dr. Aupert G. Hogan, professor of animal hus- 
bandry at the University of Missouri and chairman 

2 Pro- of the department, has been awarded the Mead John- 





son and Company Vitamin B Complex Award for 
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The first award is intended to encourage for the 
benefit of the non-specialist the interpretation of facts 
already known to the specialist. It is hoped that the 
second award will stimulate attack on one of the most 
fundamental unsolved problems in physics. 

In making these awards the National Science Fund 
will have the assistance of a special advisory com- 
mittee, consisting of Dr. E. U. Condon, associate 
director of the Research Laboratories, Westinghouse 
Electric and Manufacturing Co., East Pittsburgh, 
Pa.; Dr. Karl K. Darrow, a member of the technical 
staff of the Bell Telephone Laboratories and seecre- 
tary of the American Physical Society; Dr. Robert 
A. Millikan, chairman of the executive council of the 
California Institute of Technology, and Dr. I. I. 
Rabi, professor of physics at Columbia University. 

Contributions may be submitted to the National 
Science Fund of the National Academy of Sciences, 
2101 Constitution Avenue, Washington 25, D. C. 


GRANTS OF THE AMERICAN ACADEMY OF 
ARTS AND SCIENCES 


Tue Permanent Science Fund is administered by a 
committee of the American Academy of Arts and Sci- 
ences. At a meeting of the council on April 12, the 
grants listed below were approved. 


To Theodor von Brand and W. Gardner Lynn, Catholic 
University of America, Washington, D. C., for special 
equipment for use in the investigation of metabolic rates 
in turtle embryos, $80. 

To Curtis L. Newcombe, associate professor of biology, 
College of William and Mary, Williamsburg, Va., for 
assistance in a further study of the larval stages of Vol- 
sellia demissus, the ribbed mussel, a source of food, $600. 

To Frances A. Schofield, adjunct professor of chem- 
istry, Randolph-Macon Women’s College, Lynchburg, Va. 
To provide assistance and expendable materials in a 
further study of glycogen forming activity of alanine 
isomers, $500. 

To Abraham M. Shanes, instructor in physiology, Col- 
lege of Dentistry of New York University, for assistance 
in extending a study of bioelectric potentials, $450. 


Communications in respect of the fund should be 
addressed to Professor John W. M. Bunker, Massa- 
chusetts Institute of Technology, Cambridge, Massa- 
chusetts. 


SCIENTIFIC NOTES AND NEWS 


1944 by the American Institute of Nutrition. The 
award is “in recognition of his pioneer work on cer- 
tain aspects of the vitamin B complex, work which 
has progressed successfully for many years and which 
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has contributed materially to the modern knowledge 
of vitamin B.” 


THE Herty Medal of the department of chemistry 
of the Georgia State College for Women will be pre- 
sented on May 6 to Dr. James Edward Mills, chief 
chemist of the Sonoco Products Company, Hartsville, 
S. C. The medal, named after the late Charles H. 
Herty, known for his work on the production of paper 
from southern pine, is awarded annually for an “out- 
standing scientific contribution to the South.” 


THE Gold Medal for 1944 of the American Institute 
of Chemists has been awarded to Dr. Willard H. Dow, 
president of the Dow Chemical Company, in recogni- 
tion of his work in making available supplies of mag- 
nesium for airplane construction and styrene for syn- 
thetic rubber. 


Dr. ArTHUR STOLL has been awarded the Fliickiger 
Gold Medal in recognition of his scientific achieve- 
ments in the field of pharmacy. This medal is the 
highest Swiss award for research work in pharma- 
ceutical science and is bestowed every five years. 
The Marcel Benoist Prize for 1942 of the Marcel 
Benoist Foundation for the Furthering of Scientific 
Research has also been awarded to Dr. Stoll in recog- 
nition of his “outstanding contributions to pharma- 
ceutical chemistry, particularly the isolation and syn- 
thesis of pure active principles of drugs.” This prize 
is given for a scientific achievement or study which 
is of importance to human life. It is awarded every 
five years to a citizen of Switzerland or to an investi- 
gator having resided for at least five years in that 
country. Dr. Stoll has donated the sum of 20,000 
frances accompanying the award to a foundation for 
the furthering of science. 


Tue Hinchley Medal of the British Association of 
Chemists has been awarded to Herbert W. Rowell, in 
recognition of “his long service to the association and 
his distinguished career in applied chemistry.” 


Dr. E. V. McCoutuum, professor of biochemistry at 
the School of Hygiene and Public Health of the Johns 
Hopkins University, has been elected a foreign mem- 
ber of the Swedish Academy of Sciences. 


Dr. WarrEN B. Mack, head of the department of 
horticulture of the Pennsylvania State College, vice- 


president of the American Society for Horticultural . 


Science, in recognition of work in the graphic arts, 
has been made an associate of the National Academy 
of Design. 


Tue Ohio State University will confer at its spring 
convocation the doctorate of science on Dr. Thomas 


SCIENCE 


Vou. 99, No, 2574 


Midgley, Jr., of Worthington, Ohio, this year presi. 
dent of the American Chemical Society. 


Dr. StepHEN J. ZAnD, director of the Vose Meny, : 


rial Laboratory of the Sperry Gyroscope Company 
at Great Neck, L. I., has been elected a fellow of th, 
Royal Aeronautical Society, London. 


Dr. Huex 8. Cumming, U. S. Surgeon General, ». 
tired, director of the sanitary bureau of the Pa, 
American Union, was elected president of the fifi) 
Pan American Conference of National Directors of 
Health at the Washington meeting, which opened 
April 22. 


Sipney D. Kirkpatrick, editor of Chemical anj 
Metallurgical Engineering, a director of the McGray. 
Hiil Book Company, has been elected president of the 
Electrochemical Society. 


THE election as president of the Society of Chemical 


Industry, London, is announced of Dr. Erie Keightley - 


Rideal, F.R.S., since 1930 professor of colloid science 
at the University of Cambridge. He will take offce 
in July. 


THE ninety-first chapter of the Society of the Sigma 
Xi was established on April 14 at Emory University, 
with Dr. G. A. Baitsell, national executive secretary, 
as the installing officer. The ceremonies were at- 
tended by some thirty-four official delegates and rep- 
resentatives from other universities. The installation 
address was given by Dr. E. Carroll Faust, of Tulane 
University, who spoke on “Some Biological Inter. 
relationships.” The following officers were elected: 
President, O. R. Quayle; Vice-president, E. L. Jack- 
son; Treasurer, Miss E. Papageorge; Custodian, W. 
B. Redmond; Secretary, R. T. Lagemann. 


Dr. CLEMENT C. WILLIAMS, since 1935 president 
of Lehigh University, will retire on June 30. 


Dr. HerBert JOHN FLEvRE, professor of geogra- 
phy at the University of Manchester, has been ap- 
pointed under the Rallman Foundation visiting pro- 
fessor of geography at Bowdoin College for the year 
1944-45. He expects to arrive during the latter part 
of September and will begin his work at the college 
on October 5 at the beginning of the fall trimester. 


Dr. Joun T. Tare, dean of the College of Science, 
Literature and the Arts of the University of Minne 
sota, who has been on leave since 1941, has asked to 
be relieved of administrative responsibilities. On 
completing his work with the National Defense Re- 
search Committee he will return to the university 5 
research professor of physics. He is succeeded as 





AP 


de: 
tio 
19: 





0. 2514 


preg. 


Mem. ‘ 


Mpany 
Of the 


ral, Ie. 
e Pan 
e fifth 
Ors of 
ned on 


ul and 
Grav. 
of the 


emical 


ghtley * 


cience 
offee 


sigma 
rsity, 
etary, 
e at- 
| rep- 
lation 
ulane 
nter- 
ted: 
Jack- 
, W. 


ident 


gTa- 
ap 


year 
part 
llege 


nce, 
nne- 
d to 

On 


ee ® 











Apri 28, 1944 


dean by Dr. T. R. McConnell, professor of educa- 
tioral psychology, who has been acting dean since 


1941. 


Dr. Arnotp DeMerrirt WELCH, director of the 
Division of Medical Research of Sharp and Dohme, 
Philadelphia, has been appointed professor of phar- 
macology at the Medical School of Western Reserve 


= University. 


Dr. Wrtt1AM H. ApoupH, for the past ten years 
chairman of the department of chemistry at Yenching 


| University, Peking, has been made acting professor 


of biochemistry and nutrition in the School of Nutri- 
tion of Cornell University. 


Dr. George S. Avery, professor of botany at the 
Connecticut College, New London, has been appointed, 
effective in July, director of the Brooklyn Botanic 
Garden to fill the vacancy caused by the death on 
August 9, 1943, of Dr. C. Stuart Gager. 


Dr. LAWRENCE C. CurtTIs, geneticist at the Connec- 
ticut Agricultural Experiment Station, a member of 
the staff for fourteen years, will serve as assistant to 
Stanley L. Morse, agricultural consultant, who is 
at the head of a food mission to North Africa with 
the Division of Relief and Rehabilitation of the 
Foreign Economie Administration. The mission, com- 
posed of a group of agricultural experts chosen from 
various fields, will study the production of food crops 
in North Africa and the distribution of these crops 


| to the Allies and to liberated countries. 


Dr. VerN 0. KnupsEN, dean of the Graduate Divi- 
sion of the University of California at Los Angeles, 
has returned to the university, following a leave of 


| absence of nearly three years to enable him to under- 


take scientific war work for the Government. He has 
been active in devising new instruments and tech- 
niques of warfare in two of the divisions of the 
National Defense Research Committee. He will con- 
tinue his work for the committee in an administrative 


capacity. 


Dr. Engar Doveias AprIAN, professor of physiol- 
ogy at the University of Cambridge, gave the second 
Pilgrim Trust Lecture before the National Academy 
of Sciences on April 24. He spoke on “Brain Mecha- 
nism,” 


Proressor Epwarp Kasner, of Columbia Univer- 
sity, recently gave at St. John’s College, Annapolis, 
lectures entitled “The Golden Section in Mathematics 
and Art” and “Cartography, Old and New.” 


Tue H. B. Shmookler Memorial Lecture of the 
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Mount Sinai Hospital, Philadelphia, will be given on 
May 1, at 9 p.m., by Dr. John P. Peters, professor of 
medicine at Yale University. The lecture will be 
entitled “Planning for Post-War Medicine.” 


At a meeting of the Council of the American Asso- 
ciation of Pathologists and Bacteriologists held on 
April 8, it was voted that, unless unforeseen cireum- 
stances arise, the next annual scientific sessions of the 
association will be held at the University of Chicago 
on May 4 and 5, 1945. The symposium selected for 
the meeting is “Infectious Granulomas, exclusive of 
Tuberculosis and Syphilis.” Dr. Wiley D. Forbus, 
professor of pathology at Duke University, will be 
the referee. 


THE National Science Fund of the National Acad- 
emy of Sciences announces that the offices of the fund 
are being moved to the National Academy of Sciences, 
2101 Constitution Avenue, Washington 25, D. C., from 
515 Madison Avenue, New York City. Headquarters 
will be established in Washington as of May 1. 


THE National Foundation for Infantile Paralysis 
has made a two-year grant amounting to $34,080 to 
the School of Health of Stanford University to be 
used for the support of a school for technicians in 
physical therapy and for preparing materials for the 
use of instructors and students. Under this program 
selected women students will be provided with special- 
ized training. 


ACCORDING to the Journal of the American Medical 
Association, on January 12 the Bolivian branch of the 
International College of Surgeons was founded in La 
Paz in the presence of the former United States am- . 
bassador to Bolivia, Pierre de Boale, and Dr. Ernesto 
Navarro, vice-president of the University of La Paz. 
The chairman of this new institution, Dr. Enrique St. 
Loup, in his inaugural address stated that the 
Bolivian branch of the institution was founded in 
response to an invitation received a year ago from 
the headquarters of the college in Washington, D. C. 
The program of this first meeting inciuded the exhibi- 
tion of a La Paz film showing the different phases of 
a subtotal thyroidectomy. 


THE special correspondent of The New York Times 
at Lima, Peru, reports that under an agreement signed 
by Dr. Constantino Carvallo, Peruvian Minister of 
Public Health and Social Welfare, and Major General 
George C. Dunham, assistant coordinator and diree- 
tor of basic economy in the Inter-American Affairs 
Coordination Office in Washington, D. C., the Inter- 
American Cooperative Public Health Service will be 
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continued for three years from July 1, 1944, when the 
pact signed in 1942 expires. Of the $1,000,000 to 
be spent on health and sanitation during the period of 
the new agreement, half is to be provided by Peru and 
half by the Institute of Inter-American Affairs. 


By the will of Henry E. Sever, the Chicago pub- 
lisher, St. Louis University will receive the sum of 
$3,318,000. According to the daily press, Judge 
Joseph A. Graber, of the Cook County Superior Court, 
was directed to select a university or college in Missouri 
and award to it $100,000, plus whatever remained 
in the estate after other bequests had been made. 
Four institutions were surveyed by a committee of 
three members—Kansas City University; Washington 
University, St. Louis; the University of Missouri, and 
St. Louis University. It was directed that the bequest 
be used for the founding of a technological institute to 
bear the name of the donor. St. Louis University 
plans to establish the Sever Institute of Geophysical 
Technology. 


An Institute of Textile Technology has been estab- 
lished in Charlottesville, Va., by trustees representing 
twenty-eight textile mills in the East. Its purpose is 
to maintain an educational institution and to pro- 
mote scientific research and processes related to the 
textile industry. The charter provides that none of 
its profits shall go to any member or individual and 
expressly prohibits its use of propaganda designed to 
influence legislation. Ward Delaney, of Charlottes- 
ville, has been named president. Arthur M. Allen, of 
Providence, is secretary. 


A ScHoou or TECHNIQUES will be held this summer 
at Wellesley College. Its general aim is to enable 
the men and women who enroll to increase their 
proficiency in the techniques used in some special field 
or fields. In science there will be classes in chemistry, 
biology, geology, physics and mathematics. In addi- 
tion students will have an opportunity of studying 
writing and the use of bibliographic material. Courses 
will be offered in conversation and the translation of 
foreign languages. 


Tue first issue has appeared of Tropical Medicine 
News, to be published bi-monthly as the official organ 
of the American Society of Tropical Medicine under 
the editorship of Dr. Joseph S. D’Antoni, secretary of 
the society. The News will be issued on about the 
twentieth of the month in February, April, June, 
August, October and December, the months in which 
The Journal, also a bi-monthly publication, does not 
appear. 
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Errorts are being made to produce varieties ¢ 
potato resistant to disease and suited to conditions j, 
various parts of the British Empire. It has beg 
shown that the diverse qualities desired must be so 
among potatoes indigenous to Central and Sou}, 
America, and a large collection of such types, wild ang 
cultivated, has been formed at the School of Agricy. 
ture, Cambridge. Lord Nuffield and the trustees g 
the Nuffield Foundation have now authorized grants of 


about £9,000 for capital expenditure on this researc), | 


The money will be devoted to the housing of the colle. 
tion and the work connected with it. 


Nature writes that “in 1940 the Medical Researc 
Council, the Ministry of Information and the editorial 
department of the British Medical Association decide 
to send abroad abstracts of important articles jp 
British medical journals, and Dr. Howard Jones wa; 
appointed to do this work under the direction of the 
editor of The British Medical Jounral. By the end of 
1941 a British Medical Information Service had bee 


formed, and the British Council, which had supported 


the work from its inception, took it over as a perma. 
nent part of its work. The British Medical Bulletin 
is published in English, Turkish, Portuguese and Span. 
ish, and Dr. Howard Jones, who is now a whole-time 
officer of the British Council, has made it a valuable 
addition to medical literature.” 


In the course of an address given on March 2 before 
the London University Conservative Association, Oliver 
Lyttleton, British Minister of Production, is reported 
in The Times, London, to have said: “In endeavoring 
to regain its great trading position after the war, to 
improve the standards of life and to make its contribu- 
tion towards balanced international trade, we should 
promote first research and development. The world is 
not the same world in 1944 as it was in 1939, and it 
would be different again in 1946. The primary pro- 
ducing countries would become industrialized to some 
extent. We shall be required to supply a new world 
with new goods, to fill a new demand with a new 
product. To do this we must devote our national 


ingenuity and resources towards research and devel- § 


opment. If our scientists and research workers ap- 
plied to our post-war problems, in a new field of pro- 
duction, the ingenuity they had shown in the war we 
might well regain the same position that we occupied 
when we were the first country to apply coal to the 
generation of power and when we led the world in the 
development of the railway. The question whether we 
were to be a poor nation or a rich nation depended 
entirely upon whether we used our brains or not.” 
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DISCUSSION 


SAFETY OF MECHANICAL RESUSCITATION 
APPARATUS 

Preliminary Statement : Immediately following the pub- 
lication in ScrENCE (December 24, 1943) of an article by 
the late Professor Yandell Henderson attacking the Coun- 
cil on Physieal Therapy of the American Medical Asso- 
ciation, a reply was prepared in which it was pointed out 
that ScIENCE, then edited by J. McKeen Cattell, should 
have submitted the attack to the council for its reply be- 
fore publication. Unfortunately,-both Professor Hender- 
gon and Dr. Cattell became ill and their deaths occurred 
soon after the publication of the article. This made it 
necessary for the council to revise its reply. 


TueE late Professor Yandell Henderson wrote an ex- 
tensive paper entitled “The Return of the Pulmotor 
as a ‘Resuscitator’: A Back-Step toward the Death of 
Thousands,” which was published in Scrence for De- 
cember 24, 1943. He raised the question of the safety, 
efficacy and dangers of mechanical resuscitators and 
particularly charged the Council on Physical Therapy 
with inefficiency, unfair tactics and professional in- 
competence by accepting the E & J resuscitator. 

Some of the statements of Professor Henderson are 
incorrect, some misleading and others unwarranted. 
This brief reply is for the information of the medical 
profession and the public. 

Professor Henderson claimed that mechanical de- 
vices for artificial respiration known as resuscitators 
are essentially identical with a device formerly known 
as the pulmotor. The latter device, he asserted, was 
discredited by a Committee on Resuscitation from 
Mine Gases (about 1912), of which he was a member. 
The council does not propose any defense of the pul- 
motor, although he, as a member of the council at the 
time when that body first undertook to investigate 
resuscitators, was, of course, aware that the modern 
devices are essentially different from the pulmotor 
since they incorporate mechanisms for the control of 
pressure. In the resuscitators accepted by the coun- 
cil, dangerous pressures are not produced and evidence 
is available to indicate that the maximum positive 
pressure of 13 mm of mercury created in them is less 
than that which a human being can voluntarily pro- 
duce in his own lungs without discomfort. 

Professor Henderson wrote, “A delay of even a few 
seconds while apparatus is being brought and applied 
may lose a life.” With this statement the council is 
in full accord. The council has urged’ * that attempts 
should be made to train every competent person in the 
proper method of administering manual artificial res- 
piration and that such methods should be applied at 
the earliest possible moment, even when awaiting the 
arrival of official agencies with such apparatus as they 
may have available. Manual methods should be ap- 


‘Annual Report: Council on Physical Therapy, Jour. 
Am. Med, Asn., 118: 1468, April 25, 1942. 





plied whether those administering first aid are expect- 
ing the arrival of either an inhalator or a resuscitator. 

He wrote, “In this respect, the American Medical 
Association is in direct antagonism to the American 
Red Cross.” Actually the council has never voiced a 
criticism of any position taken by the American Red 
Cross regarding artificial respiration; it has repeat- 
edly advocated the Red Cross training of persons 
giving first aid in the manual methods. 

Both the title and the body of the article imply that 
the use of resuscitating devices will destroy life “by 
the thousands.” The council has made repeated dili- 
gent efforts to ascertain instances in which loss of life 
or injury has been caused by the resuscitators that 
have been accepted. Not a single instance has been 
discovered in which either the opinion of a competent 
clinician or a post-mortem report would support the 
contention that loss of life or injury occurred due to 
the use of an accepted resuscitator. 

The original reports mentioned by Professor Hen- 
derson appeared some thirty years ago and concerned 
devices the use of which has long since been diseon- 
tinued. Again and again he was requested to submit 
a single authentic instance of loss of life beeause of 
the use of an accepted resuscitator, but not a single 
instance was submitted by him. 

In his presentation, Professor Henderson insinuated 
a lack of “moral sense” in members of the Council on 
Physical Therapy because they accepted resuscitators 
without examination by any of them and asserts that 
this has been admitted by members in their letters to 
him. Actually, in 1937, two members of the council 
trained in physiology and medicine made careful ex- 
perimental investigation of this equipment in the lab- 
oratories of the universities with which they are asso- 
ciated. Moreover, individual members of the council 
made independent investigations. Still further, the 
council consulted extensively with the late Dr. Pol 
Coryllos,? recognized as an authority in surgery of 
the chest, who had used the E & J resuscitator ex- 
tensively in his own practice, had published papers 
concerning its use and had available evidence in the 
form of motion pictures as records of his experimenta- 
tion. The records of the Council on Physical Therapy 
indicate that three other investigators, one of whom is 
a professor of physiology in one of the leading uni- 
versities of the United States, submitted information 
and advice in relationship to the acceptance of the 
E & J resuscitator. Thirty-nine individual physicians 
submitted reports of eases which they had treated with 
this device and the vast majority of such reports were 
favorable to its use.* Dr. Ben Martinez submitted 500 

2 P. N. Coryllos, ‘‘ Mechanical Resuscitation in Advanced 
Forms of Asphyxia: A Clinical and Experimental Study 


of the Different Methods of Resuscitation,’’ Surg., Gynec. 
and Obst., 66: 698, April, 1938. 
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eases* in which newborn infants had been resuscitated 
with this device. In the consideration of other resus- 
citating devices additional evidence has been submitted. 
Finally, reports were made available of incidents in 
which rescue teams had used the resuscitator, and this 
material is available as part of the report on the sur- 
vey of methods for artificial respiration by Dr. Ber- 
nard D. Ross.5 

Professor Henderson referred to the original ad- 
verse report which he wrote for the council in May, 
1934, on the E & J resuscitator and made the state- 
ment, “but at that point unfortunately the E & J Com- 
pany learned—or were informed—that the report was 
adverse.” The invariable practice of the council is to 
transmit to any firm which submits equipment a copy 
of the report on the device whether favorable or un- 
favorable. In the case of the E & J resuscitator the 
usual routine was followed. 

Again Professor Henderson stated that the original 
adverse report was suppressed by the Board of Trus- 
tees of the American Medical Association. This state- 
ment is untrue. In view of further evidence which 


became available previous to the publication of Pro- 
fessor Henderson’s report, the council became con- 
vinced that the report should be held in abeyance until 
further and more extended studies could be made. 
Again he implied that the ultimate acceptance of the 


E & J resuscitator was the result of improper influence 
exerted by the firm on the secretary of the council. 
This statement is untrue. The decisions of the council 
are solely those of its members. The secretary of the 
council does not have a vote for acceptance or rejec- 
tion. The secretary of the council is not a physician. 
Such opinions as he submits are purely with relation- 
ship to physical or engineering aspects of the devices 
under consideration. 

Again Professor Henderson implied that the secre- 
tary of the council did not refer to that body, his invi- 
tation to delegate a subcommittee to join with him in 
testing a resuscitator on animals. Here are the facts: 
A bulletin is sent to all members of the council every 
two weeks. Professor Henderson wrote on November 
30, 1938, that he had borrowed an E & J apparatus 
and could retain it only until December 15. In the 
bulletin dated December 8 appeared the reply which 
was made to him. Actually Professor Henderson ac- 
knowledged receipt of this letter on December 13. In 
the article, Professor Henderson charged that the sec- 
retary did not reply. Certainly it was impossible to 

3‘*E & J Resuscitator and Inhalator Acceptable.’’ Re- 


port by Council on Physical Therapy, Jour. Am. Med. Asn., 
112: 1945, May 13, 1939. 

4D. Ben Martinez, ‘‘The Mechanical Resuscitation of 
the Newborn: Report of 500 Cases,’’ Jour. Am. Med. Asn., 
109: 489-490, August 14, 1937. 

5 Bernard D. Ross, ‘‘ A Survey of Methods for Artificial 
Respiration,’’ Jour. Am. Med. Asn., 122: 660, July 3, 1943. 
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appoint a subcommittee, arrange a meeting and pro. 
vide transportation within the fifteen-day limit that he 
mentioned. 


In the booklet of the Council on Physical Therapy | 


called “Apparatus Accepted” appears a statement re. 
garding resuscitators and inhalators and also a eon. 
plete description of the prone pressure method. Pro. 
fessor Henderson was himself coinventor of the Hep. 
derson & Haggard inhalator which he claimed had 
“never been patented.” A patent number appears op 
the device, but that patent is not assigned to him. The 
council has accepted the appliance. 

The available evidence indicates that by far the 
great majority of those well informed regarding jp. 
halators, resuscitators or other devices in the field of 
physical therapy have confidence in the objective atti. 
tude and integrity of the Council on Physical Therapy 
of the American Medical Association. 


MEMBERS OF THE CoUNCIL 


J. S. Coulter, M.D., D.T.M., chairman, professor 


of physical therapy, Northwestern University Medical 
School, Chicago, and chairman of the Subcommittee on 
Physical Therapy of the National Research Council 

Major Morris A. Bowie, 910 Old Lancaster Road, 
Bryn Mawr, Pa. 

Eben J. Carey, M.D., dean, Marquette University 
School of Medicine, Milwaukee, Wis. 

Anthony C. Cipollaro, M.D., associate in derma- 
tology, New York Post Graduate Medical School, Co- 
lumbia University, New York. 

W. W. Coblentz, Ph.D., D.Se., radiation physicist, 
National Bureau of Standards, Washington, D. C. 

A. U. Desjardins, M.D., professor of radiology, 
Mayo Foundation, and head of the Section on Thera- 
peutic Radiology, Mayo Clinic, Rochester, Minn. 

Frank D. Dickson, M.D., associate professor of clin- 
ical surgery, University of Kansas Medical School, 
Kansas City, Mo. 

W. E. Garrey, Ph.D., M.D., professor of physiology, 
Vanderbilt University School of Medicine, Nashville, 
Tenn. 

Frank H. Krusen, M.D., professor of physical medi- 
cine, Mayo Foundation, and head of the Section o 
Physical Medicine, Mayo Clinic, Rochester, Minn. 

Frank R. Ober, M.D., John B. and Buckminster 
Brown clinical professor of orthopedic surgery and 
assistant dean, Harvard Medical School Courses fot 
Graduates, Boston. 

George Morris Piersol, B.S., M.D., professor of 
medicine, Graduate School of Medicine, University of 
Pennsylvania, Philadelphia. 

H. B. Williams, Se.D., M.D., Dalton professor emer- 
itus of physiology, Columbia University College of 
Physicians and Surgeons, New York. 
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THE OCCURRENCE OF A TETRAPLOID AND 
TWO TRIPLOID APPLE SEEDLINGS IN 
PROGENIES OF DIPLOID PARENTS 


It is usually assumed that triploids originate spon- 
taneously with a relatively low frequency in diploid 


) material. The relatively high proportion of triploid 


apples found among the leading varieties of the world 
would seem to indicate that certain desirable charac- 
teristics in apple varieties may be associated with 
triploidy itself or that triploids arise spontaneously, 
presumably through the functioning of unreduced 


| gametes, with a much higher frequency in apples than 


hitherto has been suspected. 

To test the frequency of occurrence of triploids 
from diploid parents a beginning was made by deter- 
mining the chromosome numbers of 278 apple seed- 
lings from erosses made during the course of the 
breeding program at the New York State Agricultural 
The crosses were 
made on March 27, 1942, on potted trees in the green- 
house. The seed was stratified and the seedlings 
started in the greenhouse in the spring of 1943. Just 
before they were moved into the nursery, in late May, 
root tips were taken from each seedling for chromo- 
some number determinations. These determinations 
were made during the winter of 1943-44. 

In a population of 146 seedlings from the cross, 
Delicious x Bedford, 2 triploids were found. In the 
nursery these made an average growth during the 
season of 1943. In a population of 94 seedlings from 
a cross of Macoun x Jonathan, a tetraploid seedling 
was found. This seedling has disappeared from the 
nursery either through accident or failure to become 
established. 

If the true frequency of spontaneous occurrence of 
triploids and tetraploids in apples approaches the fre- 
quency here observed in a population of only 278 seed- 
lings, it would seem to be a relatively easy matter to 
obtain these forms. A larger number of observations 
are of course necessary before a reliable value for the 
frequency of occurrence can be established. 


JOHN EINSET 


New YorK SraTe AGRICULTURAL 
EXPERIMENT STATION, 
GENEVA 


THE CORRECT GENERIC NAME FOR THE 
SAND FLY 


Wrirtsrs of text-books on parasitology and medical 
entomology have for the past fifty years insisted upon 
using the wrong generic name for the Psychodid fly 
which is the vector of Leishmania, Bartonella bacilli- 
formis and pappataci fever. 

The generie name used in text-books is Phleboto- 
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mus; whereas, the correct name is Flebotomus. Ron- 
dani in 1840 (Mem. Prima Serv. Dipt. Ital., p. 12) 
erected this genus on a species from southern Italy. 
Why the spelling has changed from Fle to Phie is not 
known; unless it was to make it easier to pronounce, 
as Phlebotomus and Flebotomus are homonyms. 

This mistake should be rectified and the correct name 
Flebotomus should be used. There is no reason to 
continue with this mistake in our medical and para- 
sitology literature. Careless mistakes of this type are 
responsible for the over-abundance of synonymy in 
our taxonomic literature. Furthermore, it is time 
medical men and entomologists got together and used 
the same name, Flebotomus. 


Wim F. Rapp, Je. 
CHATHAM, N. J. 


_ THE LONGEVITY OF THE EMINENT 


In a recent article in Scrence,! Lehman expresses 
doubt as to the validity of the curvilinear relationship 
which I had found between mean age at death and the 
degree of eminence attained by American physicians.” 
He failed, however, to suggest any reason why this 
should be considered illogical or of doubtful signifi- 
eance. Certainly the medical and biological sciences 
abound with this type of relationship. There would 
seem to be no basis for their non-acceptance except 
for purposes of mathematical correlation. 

Lehman also claims that my conclusions were one- 
sided, with undue emphasis on the late death-age of 
the most noted physicians and neglect of a similar 
late age for those receiving least death-column space. 
It is true that the final paragraph of my article dealt 
mainly with the advantages to society of a late death- 
age for its most renowned members, but isn’t such 
emphasis justified ? 

Lehman has presented no published statistics in this 
field, but he does state that his unpublished data show 
no consistent difference in death-age between the great 
and near-great in various fields of endeavor. How- 
ever, like Rendich,’ he failed to divide his material in 
any one class into more than two groups—the great 
and the near-great. With only the two observational 
categories, it is obvious that his data could not bring 
out even the strongest curvilinear relationships which 
might be present. 

Until some one presents valid evidence to the con- 
trary, acceptance should be given to my findings of 
late mean death ages for the most eminent and least 
eminent physicians and a significantly earlier age at 
death for those of only moderate fame. 


CLARENCE A. MILLS 
UNIVERSITY OF CINCINNATI 


1 SCIENCE, 98: 270, September 24, 1943. 
2 SCIENCE, 96: 380, 1942. 
3 Jour. Am. Med. Asn., 119: 1041, 1942. 


SCIENCE 


Vou. 99, No. 2574 


SCIENTIFIC BOOKS 


PLANT GEOGRAPHY 


An Introduction to Historical Plant Geography. By 
E. V. Wuurr. 1943. Authorized Translation by 
E. Brissenden. Waltham, Mass.: the Chronica 
Botanica Co.; New York, N. Y.: G. E. Stechert 
and Co., pp. xv+223. $4.75. 


In the great period of DeCandolle, Forbes, Darwin, 
Hooker, Wallace and Gray, the importance of plant 
geography was widely recognized; but the develop- 
ments of ecology in the present century have tended 
to divert attention from the wider aspects of plant 
distribution, even although ecology can make impor- 
tant contributions to the problems involved. An in- 
troduction to historical plant geography is, therefore, 
to be welcomed, and should find a place in every gen- 
eral botanical library. It is valuable not only for the 
data it presents, but because of their bearing on paleo- 
botany, climatic and geological changes, as well as the 
problems of plant migration, selection, speciation and 
adaptations for dispersal. 

The author is a Russian, who is thus able to intro- 
duce to English-speaking readers much Russian work 
in plant geography as well as an excellent summary 
of the whole field. It is to be hoped that a History of 
the Floras of the World, which he has also completed, 
can appear too in an English translation. In the 
present volume Dr. H. M. Raup has added a compact 
statement with references to the recent American 
work, necessitated by the isolations of the war. 

The eleven chapters of this book are concerned with 
such topics as the scope and history of plant geogra- 
phy; areas—their origin, centers and types; the evi- 
dence from geographical distribution of hosts and 
parasites; wind, water and animals as factors in plant 
dispersal; the migration of species and floras; the his- 
torical causes for the present composition of floral 
areas; and the concept of floral elements. 

The author has decided views, which he applies 
whole-heartedly to the solution of the many compli- 
cated problems and puzzles of plant distribution. He 
accepts the Age and Area conception as one of many 
factors at work in determining the present distribu- 
tion of the earth’s population of plant species. His 
discussion of the impact of the ice age on plant dis- 
tribution in northern latitudes might have been more 
extended, but this is an introduction to the subject. 


A feature which he emphasizes is that not only culti- 


vated plants but the weeds which infest them have, 
through man’s partly unconscious action, lost their 
power of independent existence in competition with 
wild plants. He holds, with DeCandolle and Willis, 
that species generally advance very slowly into new 
areas, the process frequently necessitating a physio- 
logical process of acclimatization. This can hardly 


apply, however, to such species as Argemone Mey;. 
cana, which can be seen naturalized in India from th 
Himalayas to Cape Comorin. 

In his discusion of methods of dispersal, the autho; 
places a minimum value on their efficiency. He points 
out, for example, that although the gigantic seeds of 
the double coconut (Lodoicea) have for centuries heen 
thrown up on the coasts of the Indian Ocean, yet this 
palm remains endemic to the Seychelles alone, |} 
ocean currents have not resulted in successful dis. 
persal in this case, can they have done so with the 
coconut (Cocos) or with the seeds of many other 
plants? It is now generally conceded that man car. 
ried the coconut across the Pacific. Even the trans. 
port to distant islands of seeds from edible fruits by 
birds is made to appear very doubtful. 

On the other hand, pollen is known to be carried 
hundreds of miles by winds, reaching over 10,000 feet 
in the air. Despite this disadvantage, the study of 
pollen in peat-bogs and other semi-fossilized condi- 
tions has acquired great importance in connection 
especially with post-glacial deposits and the conclu. 
sions which can be drawn from them regarding plant 
distribution. The recent book by Erdtman" in the 
same series is a timely review of the whole field. 

Another interesting feature of Wulff’s treatment of 
plant distribution is his acceptance of continental 
drift as a working hypothesis, made all the more 
necessary if the plant’s “adaptations” for dispersal 
have such a limited success. Here the last word is 
likely to be with the geologists, and some of their re- 
cent pronouncements indicate that the controversy will 
be a lively one before it is settled. One geological 
difficulty appears to be that Pangaea only began to 
split apart towards the end of the Mesozoic period, 
although in earlier ages Eurasia (and perhaps also 
North America) was sundered by the shallow Tethys 
sea. What produced this belated instability of the 
previously single continent? 


In his foreword, Dr. Merrill points out another difi- & 


culty: the genera of plants common to the two heni- 
spheres are but 6.4 per cent. of the total. Whether 
this is a real difficulty, however, depends largely 
the geographical nature of the process of speciatiot, 
regarding which, especially in the tropics, we at pres 
ent know very little. 

Wulff admits that Wegener’s hypothesis requires 
modification, and that unsolved difficulties remain re 
garding the Pacifie Ocean. But the facts of distribi- 
tion clustering around the conceptions of Gondwans- 
land, Lemuria and Antarctica are so suggestive, a4 
these conceptions solve so many difficulties that the 
hypothesis is bound to remain very attractive to bots 
nists, especially as it appears to solve also the other 


1 An Introduction to Pollen Analysis, By G, Erdtma- 
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wise insoluble problem of “shifting of the poles” and 
accompanying ¢limatie changes. 

Apart from all matters of controversy, this volume, 
with its accumulation of facts and literature, will be 
of great service to all who are interested in problems 


of distribution. {oe een 
MARINE BIOLOGICAL LABORATORY, 
Woops Hote, MASSACHUSETTS 


ORGANIC CHEMISTRY OF SULFUR 


The Organic Chemistry of Sulfur. Tetracovalent 
Sulfur Compounds. By Cuester Merte Sure. 
858 pp. 6x8% in. Bound in dark green cloth. 
New York: John Wiley and Sons, Ine.; London: 
Chapman and Hall, Ltd. $10.00. 1944. 

THE author states in the preface that this book is 
intended to serve as & reference work for those in- 
terested in the chemistry of those organic sulfur com- 
pounds which, broadly speaking, may be regarded as 
derivatives of sulfuric acid. The chapter headings 
are, therefore: I. Esters of Sulfurie Acid (94 pp.) ; 
II. Aliphatie Sulfonie Acids (101 pp.); Ill. The 
Preparation of Aromatic Sulfonic Acids (186 pp.) ; 
IV. The Properties and Reactions of Aromatic Sul- 
fonie Acids (71 pp.); V. and VI. Derivatives of 
Aromatic Sulfonie Acids. .1. Sulfonyl MHalides, 
Esters, and Anhydrides (121 pp.), 2. Sulfonamides 
and Related Compounds (85 pp.); and VII. Sul- 
fones (117 pp.). 

Encyclopedic in the field it covers, it is a veritable 
mine of information. References to all important 
literature on the subject, as recorded in Chemical 
Abstracts up to January 1, 1942, and totaling many 
thousands, are included. In recognition of the vast 
amount of time and labor which the author has ex- 
pended in the preparation of a volume which makes all 
organic chemists his debtors, it is to be hoped that the 
welcome accorded it will be correspondingly cordial 
and that in due course of time we shall see from his 
pen other volumes treating with similar thoroughness 
and skill the remaining branches of the subject. 

Each chapter opens with a detailed table of contents, 
showing the order in which the subject matter is classi- 
fied and presented, and closes with a consolidated 
register of the references cited in the text. In addi- 
tion to these references, there are innumerable tabular 
lists of compounds distributed throughout the text. 
Methods of preparation, general properties and re- 
actions, derivatives of various kinds, industrial and 
medical applications, all are discussed in due course. 
A comprehensive index (83 pp.) is supplied. 

In its chosen domain, the book is facile princeps, 
and is most heartily recommended. In paper, type, 
printing and binding, the book is fully up to the 


usual high Wiley standards. Marston T. Bocert 


COLUMBIA UNIVERSITY 
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INDUSTRIAL CHEMISTRY 


Industrial Chemistry. By WiLL1AM THORNTON Reap. 
3rd edition. v+631 pp. New York: John Wiley 
and Sons, Ine. 1943. $5.00. 


Tue third edition of Professor Read’s well-known 
volume follows very closely the general plan and ar- 
rangement of previous editions. 

A first section of six chapters discusses the approach 
to chemical engineering and serves as an excellent ele- 
mentary introduction for readers who may be gen- 
erally interested in the subject or who are approach- 
ing it for the first time. 

The next four chapters discuss materials and equip- 
ment and are designed to give the general reader an 
introduction to the subjects of unit operations, mate- 
rials of construction, power plant chemistry and re- 
lated matter. The remaining seventeen chapters, 450 
pages, are devoted to about twenty of the chemical! in- 
dustries of outstanding importance. ; 

The volume represents a thorough revision of the 
previous editions and brings all the subjects treated 
up to date except for progress in the war interests. 
The author notes that the present world situation 
throws most statistical matter out of balance, and 
therefore, in general, bases economic data and so forth 
on the prewar figures. 

About thirty pages of new matter have been added, 
including especially additions in the chapters on rub- 
ber, plastics and protective coatings; and, in fact, ail 
the chapters represent much more than a revision of 
previous manuscript since in most eases the material 
is entirely rewritten. 

The book is very readable, and the concise, enter- 
taining style of the author is evident throughout, 
though the author has had the cooperation of recog- 
nized authorities in each field treated. The book 
should be welcomed by all those who have found the 
first and second editions useful and should reach a 
wide circle of new readers. , 

W. D. Turner 

COLUMBIA UNIVERSITY 


PHYSICAL BIOCHEMISTRY 


Physical Biochemistry. By Henry B. Butt. New 
York: John Wiley and Sons. iv+340 pp. $3.75. 
1943. 


THis book is a short summary of many physico- 
chemical principles and methods which have been ap- 
plied in biochemical research. A noteworthy feature 
is the large number of references to the literature, par- 
ticularly that of the last decade. More space is de- 
voted to the presentation of principles than to the 
discussion of their application. While some of the 
equations are logically derived from fundamentals, 
many others must be accepted on faith. Particular 
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mention should be made of the author’s discussions 
of dielectrics, electrokineties, viscosity, diffusion and 
membranes, since these topics have been neglected in 
many elementary text-books. 

In general the treatment is clear and accurate, but 
there are occasional lapses. The definition of the erg 
(p. 15) is grossly ineorrect. The author implies (p. 
108) that Harned and Ehlers did not use buffered 
solutions, while as a matter of fact their precise values 
for dissociation constants were obtained only by the 
use of buffer mixtures. A method for extrapolating 
electromotive force data (p. 110) is presented in a 
sadly garbled form. The name of the man who form- 
ulated the law of diffusion (p. 272) should not be 
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identical with that of an American steel magnate 
The method of obtaining partial specific volume 
would be more intelligible if the words (p. 292, line 
4) agreed with the symbols. However, most of the 
errors will be caught by a careful reader. 

The lectures on which this book was based were 
probably a pretty stiff dose for the medical and bio. 
logical students who heard them. The book should 
be particularly useful to future research workers who 
are willing to supplement it, as the author suggests, 
by a generous amount of outside reading. 

Davin I. Hrrcexcock 

LABORATORY OF PHYSIOLOGY, 

YALE UNIVERSITY SCHOOL oF MEDICINE 


SPECIAL ARTICLES 


SUPPRESSION OF GROWTH OF THE 
BROWN-PEARCE TUMOR BY A 
SPECIFIC ANTIBODY 


THE cells of the Brown-Pearce carcinoma possess a 
distinetive constituent which can be identified in vitro 
through its reaction with an antibody that appears in 
the blood of certain rabbits implanted with the growth, 
as previous studies have shown. This constituent is 
regularly present in large amounts in cell-free, saline 
extracts of the Brown-Pearce tumor, but it has not 
been detectable in similar extracts of other rabbit tis- 
sues, normal or neoplastic; it is readily sedimentable 
in the high-speed centrifuge, and certain of its proper- 
ties suggest that it may be a protein.’ Inquiry has 
now shown that the antibody which reacts specifically 
with the distinctive constituent has an influence on 
living Brown-Pearce tumor cells. 

For in vitro experiments, serum specimens known 
from trial complement fixation tests? to contain the 
specific antibody in high titer were procured from 
“blue-eross” rabbits‘ in which the Brown-Pearce 


1J. G. Kidd, Proc. Soc. Exp. Biol. and Med., 38: 292, 
1938; Jour. Exp. Med., 71: 335, 351, 1940; Jour. Bact., 
39: 349, 1940. See also J. G. Kidd and W. F. Friedewald, 
Jour. Exp. Med., 76: 543, 557, 1942. 

2 As bearing further on the nature of the distinctive 
constituent, recent experiments have shown that it is acted 
upon in vitro by purified proteolytic enzymes (chymotryp- 
sin and trypsin), which rapidly render it unable to react 
with its specific antibody. In addition, Claude and I have 
found that the distinctive constituent seems to be asso- 
ciated with the ‘‘small particles’’ or cytoplasmic micro- 
somes of the Brown-Pearce carcinoma cells—the finding 
having a greater interest since the filtrable agent respon- 
sible for Chicken Tumor I appears to be associated with 
the microsomes of fowl sarcoma cells.3 

3A. Claude, Proc. Soc. Exp. Biol. and Med., 39: 398, 
1938; ScrENCE, 91: 77, 1940; J. Furth and E. A. Kabat, 
Jour. Exp. Med., 74: 247, 257, 1941. See also L. Foulds, 
Am. Jour. Cancer, 31: 404, 1937; J. G. Kidd and W. F. 
Friedewald, Jour. Exp. Med., 76: 543, 557, 1942; A. 
Claude, Biological Symposia, 10: 111, 1943. 


tumor had recently regressed. The sera were mixed 
with suspensions of living tumor cells, prepared by 
pressing “healthy” tumor tissue through a 40-mesh 
monel metal sieve into Locke’s solution and allowing 
the clumps to settle out in a cylinder, the final prepa- 
rations containing some 20 to 40 individually sus- 
pended tumor cells per microscopic field (x 400). 
The mixtures were incubated 2 to 3 hours at 37° C. 
and then injected into the leg muscles of three or four 
normal rabbits. Control injections were made at cor- 
responding situations in the same hosts with an equal 
quantity of incubated mixtures containing tumor cell 
suspensions and sera from normal rabbits or from 
rabbits carrying tumors of other kinds (V2 carc- 
noma;> Sarcoma I of Andrewes and Ahlstrém‘). 
The control mixtures gave rise almost always to tumors 
that reached 2.0 to 3.5 em in diameter within two to 
four weeks, whereas the tumor cells incubated with 
the antibody-containing sera usually failed to grow, 
though occasionally they formed small nodules.’ 
The effect was specific in that the antibody-contain- 
ing sera had no influence on V2 carcinoma cells or 
those of Sarcoma I in concurrent tests. Yet the anti- 
sera did not lyse, agglutinate or alter the appearance 
of the Brown-Pearce tumor cells during 3 hours at 
37° C.; and furthermore the proportion of tumor cells 
stainable with trypan blue (final ‘concentration 
4 English x Lilae—Rockefeller Institute strain, inbred 
from fertile hybrids. 
i tg G. Kidd and P. Rous, Jour. Exp. Med., 71: 813, 
6C, H. Andrewes and ©. G. Ahlstrém, Jour. Path. and 
Bact., 47: 87, 1938. 
7It may be significant that the Brown-Pearce tumor 
cells do not ‘‘ protect’? the distinctive constituent from the 
action of the specific antibody, whereas many living cells, 
notably certain neoplastic ones, provide such protection 


for viruses.§ 
8 P. Rous, P. D. McMaster and 8. 8. Hudack, Jour. Ezp. 





Med., 61: 657, 1935; J. G. Kidd, Jour. Exp. Med., 75: 1). 


1942. 
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1:300)® was no greater in incubated mixtures con- 
taining specific antisera than in control mixtures with 
normal sera. The pH of incubated mixtures ranged 
between 7.95 and 8.08 as determined with the glass 
electrode, those containing the specific antisera being 
no more alkaline than the controls. 

With a view to testing for an effect of the specitic 
antibody im vivo, attempts were made to stimulate its 
formation in normal rabbits by repeated intraperi- 
toneal injections of watery, cell-free extracts of the 
tumor. The results were negative when agouti, chin- 
chilla and Dutch hybrid rabbits were employed, 
though animals of these breeds may manifest the’ anti- 
body following the growth of Brown-Pearce tumors.’° 
In several experiments, however, blue-cross rabbits 
have developed the specific antibody following three 
or four intraperitoneal injections with cell-free ex- 
tracts of the tumor, and all of the animals in which 
this happened (16 out of a total of 44) proved resis- 
tant, generally completely so, to a small “dose” of 
Brown-Pearce tumor cells implanted intramuscularly 
7 to 10 days after the final intraperitoneal injection." 
By contrast, the blue-cross rabbits that had not devel- 
oped detectable titers of the antibody as result of the 
intraperitoneal injections proved quite as susceptible 
as normal rabbits, the implantations resulting in large 
growths in most instances. Again the effect was 
specific in that the rabbits that had developed the 
antibody and were resistant to the Brown-Pearce 
tumor cells proved as susceptible as normal controls 
to implantation with tumor cells of other types (V2 
carcinoma, Sarcoma I). 

It is common knowledge that the Brown-Pearee car- 
cinoma, like other cancers transplanted in hybrid 
hosts, is frequently resorbed after having attained con- 
siderable size. Yet many animals have overcome it 
in our experiments without manifesting the specific 
antibody in detectable titer at any of repeated bleed- 
ings, and sera procured from them have failed to in- 
fluence the later proliferation of Brown-Pearce tumor 
cells when incubated therewith in vitro. Hence it 
seems plain that regression of the growth, at least as 
it oceurs in many instances, is probably not brought 
about by the specific antibody.’2 Recent observations 


°A. M. Pappenheimer, Jour. Exp. Med., 25: 633, 1917; 
M. N. Richter and E. C. MacDowell, Jour. Exp. Med., 
57: 1, 1933. , 
ns I. MacKenzie and J. G. Kidd, Jour. Exp. Med., in 

ess, 

‘1 In this relation, MacDowell, Claude et al. observed in 
two experiments that 5 per cent. and 35 per cent., respec- 
tively, of the C58 mice injected intraperitoneally with 
sedimented materials procured from Line I leukemia cells 
later survive implantation with tumor cells that overcame 
the control animals (Carnegie Institution of Washington, 
Year Book No. 40: 248, 1940-41). 

“2 It seems probable that isoantibodies such as those 
encountered by Gorer and by Lumsden in tumor-resistant 
mice and rats13 might be responsible for regression of the 
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have shown, however, that the antibody may influence 
the course of events when it develops following the 
implantation of Brown-Pearce tumor cells. For in 
the rabbits that have developed the antibody in high 
titer under such circumstances the growths have 
almost always regressed abruptly within 3 or 4 weeks 
after the implantations, while, conversely, the animals 
in which the tumor has grown progressively and 
metastasized have usually had little or none of the 
specific antibody in their blood.*® 

The findings as a whole would seem to indicate that 
the specific antibody is capable of preventing the 
proliferation of living Brown-Pearce tumor ceils,*® 
and they are consistent with the view that the distine- 
tive sedimentable constituent with which the antibody 
reacts may play some part in the proliferative activi- 
ties of the tumor cells. In further studies to determine 
whether the cells of other tumors possess distinctive 
constituents of similar sort, recent observations”! have 
indicated that the V2 carcinoma regularly yields a 
sedimentable substance that is not detectable in ex- 
tracts of normal rabbit tissues or in those of other 





Brown-Pearee carcinoma as this usually occurs. However 
this may be, experiments have shown that the specific 
Brown-Pearce antibody does not react with extracts of 
the normal tissues of tumor-bearing, tumor-regressed or 
normal rabbits, and it does not lyse or agglutinate their 
erythrocytes—findings which render it unlikely that the 
Brown-Pearce antibody is an isoantibody of this kind. 
Nevertheless, it is obvious that genetic or constitutional 
factors influence the incidence of the specific antibody, 
though the nature of these factors remains obscure. 

13 P, A. Gorer, Jour. Path. and Bact., 44: 691, 1937; 
ibid., 47: 231, 1938; ibid., 54: 51, 1942; T. Lumsden, Am. 
Jour. Cancer, 32: 395, 1938. See also reference 14. 

i4M, J. Eisen and W. H. Woglom, Cancer Research, 
1: 629, 1941. 

15 In an exceptional instance fulminant growth of the 
tumor brought about death of the host with widespread 
metastases on the 34th day after implantation, despite the 
development of a moderately high titer of the antibody 
between the 18th and 28th days. 

16 The principle is not new in immunology that anti- 
bodies may render cells unable to proliferate without alter- 
ing appreciably their form or other functions, in this re- 
spect resembling certain chemotherapeutic agents.17 As- 
coli18 and Dochez and Avery19 have studied the ‘‘anti- 
blastic?’ effects of certain antibacterial antibodies, and 
Taliaferro has described ‘‘ablastic’’ antibodies which 
prevent reproduction of Trypanosoma lewisi in the rat 
and T. duttoni in the mouse, an interesting fact being that 
the parasites remain alive, motile and capable of infecting 
new hosts after a sojourn of months in the blood of ani- 
mals having effective titers of the ablastie antibodies.2° 

17H. Dale, Lancet, 2: 761, 1941; Brit. Med. Jour., 2: 
411, 1943; H. Mellwain, Nature, 151: 270, 1943. See 
also A. J. Clark, in Heffter’s Handbuch der experimen- 
tellen Pharmakologie, Berlin, Springer, Erganzungswerk. 
4, 1937. 

18 A. Ascoli, Centr. Bakt. u. Parasit., 1, Abt., Orig., 46: 
178, 1908. 

19 A. R. Dochez and O. T. Avery, Jour. Exp. Med., 23: 
61, 1916. 

20W. H. Taliaferro, Jour. Exp. Med., 39: 171, 1924; 
Am, Jour. Hyg., 16: 32, 1932; Jour. Immunol., 35: 303, 
1938. 

21 J. G. Kidd and W. F. Friedewald, unpublished experi- 
ments. 
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rabbit neoplasms, including virus papillomas of the 
type from which the V2 carcinoma originally derived. 
v0HN G. Kipp 
LABORATORIES OF THE ROCKEFELLER 
INSTITUTE FOR MEDICAL RESEARCH, 
New York, N. Y. 


A CONFIRMATION OF THE PRESENCE 
OF PANCREOZYMIN IN THE 
DUODENAL MUCOSA* 

Harper and Raper’ have recently demonstrated 
that extracts of duodenal mucosa contain two hormonal 
agencies affecting the external secretory activity of the 
cat’s pancreas. One of these is the familiar secretin; 
the other, heretofore not characterized, they have 
termed pancreozymin; their findings indicate secretin 
to stimulate the production of fluid and bicarbonate 
by the pancreatic acini, whereas pancreozymin does 
not affect the output of the inorganic constituents and 
causes a marked increase in the production of pan- 
creatic amylase. By implication, all the pancreatic 
enzymes are similarly affected, since a parallelism in 
their appearance in pancreatic juice or pancreatic ex- 
tracts has been repeatedly demonstrated. The obvious 
academic importance and practical implications of 
these studies by Harper and Raper clearly indicated 
that a re-examination bé made of various fractions 
obtained in the isolation of secretin as performed in 
this laboratory,? with a view to substantiation of their 
findings in the dog and extension of their studies to the 
three chief pancreatic enzymes. 


METHODS 


Fasted mongrel dogs were anesthetized with sodium 
pentobarbital, the femoral vein exposed for intraven- 
ous injections, and the chief pancreatic duct (San- 
torini) cannulated. Three of the secretin concen- 
trates previously described? served as the stimulating 
agents employed, including the erude preparation de- 
signated SI; the fraction precipitated by aniline treat- 
ment of a solution of SI in 80 per cent. acetone, de- 
signated AP in the present discussion; and an aqueous 
solution of the material purified by treatment of SI 
with aniline, followed by butyl alcohol extraction, 
which on treatment with picrolonic acid yields a erys- 
talline picrolonate. All materials were free of vaso- 
dilator activity; they were injected intravenously, and 
the first sample following a given injection was dis- 
carded, as it served to flush the ducts and cannula of 
pancreatic juice resulting from a previous stimulation. 
Enzymes determined included amylase, trypsin and 
lipase; they were estimated by the methods previously 

* Aided by grant from Josiah Macey Jr. Foundation. 

1A. A. Harper and H. 8. Raper, Jour. Physiol., 102: 
115, 1943, 


2H. Greengard and A. C, Ivy, Am. Jour. Physiol., 124: 
427, 1938. 
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employed.* The volume and enzyme responses Were 
noted following injections of pure secretin and of pur 
secretin plus the AP fraction before and after Q 
six hour incubation with dog serum. The latter pro. 
cedure was designed to determine whether pap. 
creozymin is inactivated by serum in a manner analog. 
ous to secretin.* 


RESULTS 


It was found in every case that purified secretiy 
evoked a secretion poor in enzymes. Either the §] 
fraction or purified secretin combined. with the AP 
fraction evoked a secretion with a markedly increased 
enzyme content, all enzymes being similarly affected, 
Incubation of the AP fraction with serum vitiated its 
enzyme-stimulating properties. The averaged results 
are listed in Table 1. 


TABLE 1 








—_———... 


Amylase Lipase 





22 
pa 


3 
$3 





0.148 
0.412 


Secretin .. 10 

Secretin 
+AP.... 10 

Secretin 
+serum 


treated AP 5 0.152 





DISCUSSION 


On the basis of the results submitted it is evident 
that the AP fraction contains a principle which stimr- 
lates ‘production of enzymes by the pancreas; and 
these are washed out in the secretion stimulated by 
secretin. It is therefore evident that the findings of 
Harper and Raper are in all respects confirmed by the 
results of these experiments and that all pancreatic 
enzymes are equally affected. Thus separation of 
secretin and pancreozymin was effected by us some 
years ago, without a recognition on our part that this 
had been done. The failure of the panereozymin frac- 
tion to stimulate enzyme production after incubation 
with serum signifies that there is a substance in the 
blood, probably an enzyme, which with time inactivates 


pancreozymin. 
SuMMARY 


Confirmatory evidence has been secured for the 
existence of pancreozymin, a hormone present in ex- 
tracts of the duodenal mucosa the effect of which is to 
stimulate enzyme production by the pancreas. It is 
separated from secretin by precipitation with aniline, 
and stimulates equally the formation of the three chief 

3M. I. Grossman, H, Greengard and A. ©. Ivy, Am. /- 
Physiol., 138: 676, 1943. 


4H. Greengard, I. F. Stein, Jr., and A. C. Ivy, 4” 
Jour. Physiol., 133: 121, 1941. 
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| pancreatic enzymes ; it is inactivated by incubation 
with serum, probably on an enzyme basis. 


Harry GREENGARD 
M. I. Grossman 
J. R. Woontey . 
A. C. Ivy 
DEPARTMENT OF PHYSIOLOGY, 
NORTHWESTERN UNIVERSITY MEDICAL 
ScHOOL, CHICAGO 


CHLORELLIN, AN ANTIBACTERIAL SUB- 
STANCE FROM CHLORELLA 

CuLtuRES of Chlorella, in inorganic nutrient solu- 
tions, produce and accumulate a substance that tends 
to inhibit further multiplication of the cells.: Re- 
cently extracts containing this growth-inhibiting sub- 
stance have been prepared in larger quantities than 
heretofore and have been tested for antibiotic activity 
against other organisms. These extracts have been 
found to possess antibacterial properties against both 
Gram-positive and Gram-negative organisms: Staph- 
ylococcus aureus, Streptococcus pyogenes, Bacillus 
subtilis, Bacterium coli and Pseudomonas pyocyanea 
(Ps. aeruginosa). 

Both Chlorella vulgaris and Chlorella pyrenoidosa, 
commonly considered to be different species, were used 
in these experiments. The cells were cultured in bat- 
teries of 5-gallon bottles containing solutions of the 
conventional mineral nutrients for pure algal cultures. 
Various proportions and concentrations of these salts 
were tested. The more dilute solutions, and those con- 
taining ammonium nitrogen, were all sterilized before 
inoculation. With more concentrated solutions,’ steri- 
lization was not essential when the solutions were con- 
tinuously illuminated. A mixture of 5 per cent. carbon 
dioxide in air was bubbled continuously through the 
cultures. Some cultures were grown under continuous 
illumination from white fluorescent lamps for about 
two weeks. Others were grown in a greenhouse under 
natural illumination for approximately one month, 
finally being subjected to continuous illumination from 
fluorescent lamps for two to three days. Best yields 
of antibacterial substance were obtained from mature 
cultures which were harvested immediately after the 
above mentioned period of illumination. 

Various methods have been used to obtain extracts 
containing the active principle. Crude extracts, suit- 
able for determining the biological activity of the in- 
hibitory substanee, were prepared by extraction of the 
cell-freed culture solutions. For these extractions 
chloroform, 1,2-dichloroethane or benzene have proven 
superior to other solvents tried. The separated or- 
ganic solvent, used for extraction, was removed in 
vacuo and the erude extract was obtained as a brown 
mass, in yields of 1 to 8 mg per liter of cell-free solu- 


*R. Pratt, 4m. Jour. Bot., 27: 52 and 431, 1940; 29: 
142, 1942. 
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tion. The consistency of the erude extracts varied 
from a viscous, tacky liquid to a brittle solid. In some 
instances, extraction of the cell-freed culture solution 
was preceded by concentration to one half volume by 
distillation in vacuo at bath temperatures of 50-55° C. 
Thus far adsorption and elution techniques have been 
inferior to the extraction procedure. Active material 
has also been obtained from the cell mass. Appar- 
ently moderate heat does not greatly affect the yields 
of the active material. 

Biological tests were carried out on clear aqueous 
extracts of the crude material. To this end the erude 
material was thoroughly shaken with a small amount 
of water. Such a procedure has commonly yielded 
solutions containing 0.03 to 0.1 mg solids per ee. This 
solution was adjusted to pH 7.0. When tested against 
Staphylococcus aureus, strain 209, in standard eup 
assay (18 hours at 37° C., diameter of cup 8 mm) 
0.2 ce portions of these solutions commonly produced 
zones of inhibition 18 to 35 mm in diameter. A zone 
of 45 mm was obtained from extracts of one lot of 
crude material. Attention should be directed to the 
faet that only a very small portion of the active prin- 
ciple is extracted in a single treatment by this pro- 
cedure, for repeated extractions of a given lot of crude 
material continue to yield solutions showing a rela- 
tively high order of antibacterial activity. The same 
order. of activity was observed when strains of Sér. 
pyogenes (on blood agar) or of B. coli were substi- 
tuted ag the test organism. The strain of Ps. pyo- 
cyanea that was used is only slightly less sensitive to 
the action of this antibacterial agent, while the strain 
of Bac. subtilis is more sensitive than the staphylo- 
coceus. 

Other tests indicate that the active principle may be 
bactericidal. One tenth of a cubie centimeter portions 
of 24-hour broth eultures of Staph. aureus were added 
to 5 ee portions of solutions having the same concen- 
tration of active principle as were used in the cup 
tests. Less than 10 minutes contact with the active 
principle prevented subsequent multiplication of the 
organisms when transferred to nutrient broth (ineu- 
bated at 37° C. for 48 hours). Contact of about 20 
minutes was required in the case of B. coli to achieve 
the same result. Similar tests in which the bacterial 
cells were exposed to the solution of the active prin- 
eiple in fresh rabbit serum showed that the bac- 
tericidal activity of the active principle is but slightly 
inhibited in the presence of serum proteins. 

The results of numerous experiments carried out 
over a period of a year and a half show that an anti- 
bacterial substance accumulates in uncontaminated 
cultures of Chlorella and that the activity of this sub- 
stanee can be tested by standard bacteriological meth- 
ods. For convenience of reference it is proposed to 
designate this substance by the name chlorellin. It is 
recognized that the products thus far obtained repre- 
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sent crude extracts. Considerable work will be re- 
quired to determine fully the range of biological ac- 
tivity and the chemical nature of the active principle. 
In view of the low and variable yields thus far ob- 
tained it is apparent that further work is necessary to 
determine the optimum conditions for the aeceumula- 
tion and extraction of chlorellin. The cell mass may 
prove to be a valuable source of the active principle. 
These investigations are progressing. 

Chlorellin is unique in the constantly growing list 
of antibiotics which have been reported.in the litera- 
ture, because, since it is derived from an autotrophic 
organism, its production does not entail the use of ex- 
pensive and troublesome organic culture media, only 
inorganic salts, earbon dioxide and light being re- 
quired. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


NEW INDICATORS TO REPLACE LITMUS 
IN MILK 

THE use of litmus milk has gained wide popularity 
in bacteriological procedures because of the large num- 
ber of biochemical reactions that can be determined 
with one inoculation. It has been our experience to 
find it very difficult to duplicate the density of the 
color. This may be due to the fact that litmus is not 
a single substance but a mixture which varies with the 
lichen and preparation used. 

A search for a single compound which would serve 
both as a pH indicator and an E,, (oxidation-reduc- 
tion) indicator in the proper ranges proved disap- 
pointing. A combination of indicators was decided 
upon, and those embodying the most desirable proper- 
ties both alone and in combination were Chlor Phenol 
Red (or Brom Phenol Red) for the pH indicator and 
Methylene Blue for the E,, indicator. 

Chlor Phenol Red is a member of the sulfon- 
phthalein dyes which are widely used in bacteriolog- 
ical media. The pH range is from 5.2 to 6.8. Its 
yellow color on the acid side and red color on the basic 
side does not mask the reactions of the Methylene 
Blue. A stock solution is prepared by dissolving 0.1 
gram in 10 ee of absolute alcohol. 

The Methylene Blue stock solution is prepared by 
dissolving 0.625 grams (total dye concentration 84 per 
cent.) in 250 ml of distilled water. The stock solu- 
tions are kept in well-stoppered light-tight bottles. 

The formula for the preparation of the milk is as 
follows: 


Dry milk powder 
Chlor Phenol Red (stock solution) ........... 
Methylene Blue (stock solution) 

make up to 1 liter 


The milk is then sterilized by the fractional method 


or autoclaved at 15 pounds for 15 minutes. The color 
of the milk changes to a light pink when strongly 
heated, but the original color returns as the milk 
cools. 

Autoclaved milk requires a somewhat longer time 
for acid coagulation, but this is foretold by the very 
rapid reduction of Methylene Blue in this reaction. 

The color changes in the milk as compared with 
Ridgeway’s Color Standards (1912) are summarized 
as follows: 


Uninoculated 
Slightly acid 
Acid with reduction 
Alkaline ... 
Alkaline with reduction 
Alkaline peptonization 


Pale Glaucous Green 
Yellowish Glaucous 
Ivory Yellow 

Pale Russian Blue 
Pale Pinkish Cinnamon 
Clear Transparent Red 











Inoculation of organisms of known biochemical 
character readily overcomes confusion in transposing 
the same reactions found on litmus milk. 

This medium has been successfully used in a number 
of beginning and advanced classes in bacteriology. 
Students using milk for the first time have no diff 
culty in determining the reactions which have taken 
place. | 
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